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jH E Deiigh of a Preface, in its greateft Extent* 
: is firft to give the HiAory of the Art treated 
: of, then to fhew that it is a ufefal Science^ 
: and, ]aiUy» to give an Account of the Work, 
j F(Jr the iirfl of thefe, and the tJiefulnefs of the 
} particular Arts, the Reader U referred to the 
I Preface to the ieveral Efiays ; it being the In- 
' tention of this Preface only to iay ibmething 
on the Uiefulnefs of Mathematical and Mathematico-phiiofephi- 
cal Learning in general^ and give hms Accoimt of chef DefigH 
of the intended Work. 

It being common to hear many Perfons, and feme who would be 
6iought Men of Learning, demanding the Ufe of the Mathematics, 
calling the Study of diem a dry Study, ^d afHrming that it ferves 
only K>r Am4ifement, it is, not only, not improper, but in a Manner 
aeceflary, to fpend a few Pages, in removing Uiefe Objedlions : In 
which, we ihall endeavour to make evident, (not h much by Ob« 
(ervations our own, as by * feled PafTages from efteeroed Authors) 
that the U& of the Mathematics is very great ; and, therefoce, the 
above AiTertions groundlefs, smA confequently, founded either on 
^orance, or Malice. 

It is aa Obfcrvation of t M. F9nfeneUe\ " that People very rea- 
** dily call ufeiefs what they do not unJerfiand. It is a Sort of Re- 
" venge ; and, as the Mathematics and Natural Philo&phy are 
^* known but by few, they are generally looked upon as ufelefs..^ 
'' This IS the Fate of Sciences which are fludied and i^nproved but 
♦* by a few.** 

In this Panegyric, or Eulogium, we fhall obiervf the following 
Order :- i To ihew the Dignity of thofe Science^* ^. TTieir lUe 
toalf Men in^general, in the Improvement of the IVJind. 3. The 
Advantage of thofe Sciences in fbme particular Profeffions. 4. Laft- 
ly, to make Tome general Inferences by Way of Conclufion, 
I. Of the Dignity of the Mathematical sciences. 
** X In all Ages and Countries, where Learning hath prevailed, 
** the Mathematical Sciences have been looked upon as the mod 
** confiderable Branch of it.. The very Name Uabn<riQ implies 

* We have chofen this MeChad, iMcaafek is aateral-to fllppofe, that the Au- 
thority of great Names will be aiMch more perfuafive, than any AHertions barely 
<QKrown. • . ^ 

f In his Prefrcf to the Memot|;s of the Rqya] Academy of Scieocet at Purify. 
ia the Year 1699 } and tranflated in Mifcellanea Curio/a, 

I E^y on the Ufefalnefs of Mathematical I^earnins. 

A3 • n# 



^ tio UB i t>/ y/Wbi ^ey .were tMei ^ther for iSApuM'T^^^x 
** or becaufe 6f all t^e Ijci^nce^ they were firi) ttu|[hti or bdb^lb 
** Aey ' were judged to comprehend «r«»V^ t» M*&6|VMt«*.** In 
thoi^ Sciences * " the Art of Rea^ning is allowed to reign in iii 
** greateil Perfection. HMbce \% wa^-that the Antients,"wk6 fa 
^* well underilood the Manner Of fomslng the Mind, always be|;ai^ 
**, itn^ M^th^i^atiqu ^. ^ Foun^tipn qf tjicir PliUoftpluo^l 
•< Stqdfes. • He|e t^e ^fide^ftandinj 19 by Pegrcjs ^ft^It«te4 tj 
** Truth, contrafls infcnfibly a certain Fondnefs* for it,' and learns, 
•' never to yield its AflcAt tg aiw Prt^iition, but wk«re the fevi^ 
*« €enee^ is foment to produce mil Conviction. For tlus Redbn, 
«*'/>/4/»'h^3 catted Mith^inaticklpemohftrations the Cattou^s(t3fr 
^ Purgatives oPthc Soul, as being the proper Meins tQ:(pleaQ&'it 
« from Error, and itftore that hauinfl E^ccrpiftf of i& Fakul^ m 
*» wiiich jaft Thinlc^g ponfills. And, indeed, I be^eve ft. Wflr 
^ be Readily dbfired, tnat no Sicience furniihieis (b imy Jbfl^n(^% 
V of a happy Choice of intermediate Ideas, and ^ 4$3C$9fQtt9 A]^plK 
<< catfon or them, for the Difcavery of Troth, and Enlargement of 
•«* I^nqwl^'dgc.** Hence Mc^thefis ha^ been jufHy called ffhr tHei 
Kevcrend: Mr. Baker) the Princefe of alT Sciences j and neride 
•« f Kings^nd Pr^npes hereto&re have been fo enamoured* with, 
f» her Simplicity and Pleafantnefs, that (forfafcing all the Delight^ 
« of tKcif Kingdoms) they have m^ide their Addrefles td^ her 
•* Shrines, paid rlomage to her Altars 5 dlus redeeming Sciente at 
*« ft>grea.iaPtice, ShouJd I meiation -ri|<j<:^^ij;y£f the^%/A^^i»; aud 
« tbrcfflitw th^ Ephsftan, who preferred the Cofttempfetioi of; 
' *« Philofdphy before their hereditary itingdoms, and chofe rathei 
M (leaving thofe) to fit at the Feet o,f Philofophers^ than on their. 
•* xingly Thrones : Should J recount Atlas king of Mduritam9^ 
«*• whotn (for his Aftronomic Skill, wherein he excelled) Antiquity 
<< hath ifabled tqt bev up the Heavens on his Shourdcrs ; or A^a- 
" tkodesYM^ ofSicify, ptohmy o^ Fhlladilfhid^ Alphon/us oTCa^l^ 
*« Frederic, ofPii^Vnari^ William Landgrave of Heh^ Sec, Yea, bu^ 
<^ fhoujd I mention Emperors, t-iz', Ca^far^ Adrmn, Theadofiuu &c^ 
<« who (dcvtjttttg tberafeives to thefe Srtidies, worthy indeed ojf 
<f Bmperors) rendered themfelves moreiltuftrious,by their Writing^;^ 
«< than by their warlike (though nriany and great) Atchicvements ; 
«« 1 (hould but filentlythvne and reproach this otir degenerate Age "■ 
In which, not^^ithftanding the Excellency of this Science is iuch^ 
as to make it neceffary to be ftudifed as an Introduflion to mod other 
Arts ; and that it \t knowi^ from " % Experience tlut great Gcnius'% 
«* have fur pafled themfelves by cultivating it, and ordinary o;ics 
•«« haye became great and ftbBme; and the nieaneft have therqby 
«< acquired a Capacity afid Enlargement of Judgment;" yet it 14 
not fo univcrfally ftudjed as fon^e other Sciences, to the moll con^ 
yincing Arguments of which the rrofeflbrs V % cannot fubfix a ^o4 
«* eratdemonpin^iim': And yet th«ir Schools are fo ftuflfed with 

, * Duncans Logic, p. 223. f Preface to the Rev. Mr. Baker^ Ccoir.ctricAf 
' KeVi J 6'««i«&c«//Jl Arithmetic. § Fff^cr's GsoiDctrical key, 

' ■ ■ . ". Profc- 



^ JiieblkXy^f 'Aii thev fcaVe fairce Rooxn to breathe ib ; whilft tl^ 
v. Mi^hem^de '(Sel^xSl) Wy (ih whkb, Bot ibme one Truth only is 
^* expstoded btit eveh iniliimerabie ; and tho(e not mean aqd ob^ 
«^* Tions, butmoft high, admirable, andiiiiyllcrious, are clearly de- 
** Aonftrat^d) llesbrbate ai^d negle^ed. From this they fly as rroni 
** a Pcft-hobiie j but to thofc tney troop, as to a Delpbu Ori^Xe^ 
". fitM Poves to whit;e £fove-rhoafes.V-^ Lai^ljir, tho»gh her intcinfic 
'** t|!Kfl^ and Beauty hath compelled others of the loweft 9**^^ (^^? 
** (ikliitiiig her only iat the Threlhold) ,nevet entered, or had the * 
*< Je^Glwipie of h^r Aitana*^ or inner Rbbms) to admire herj^ jet^ 
<< ^^aiajtis, very few are (killed in tier Myfteries'; by wbich 
^ .Mi^s It iomes to jmis, that tttt is as little regarded, ^,hec 
^^iMi^nb r^i^rilea. For what Caiife this beautiful Goddefs fhouU 
y^b^ futer aki E6lip)e in her Glory and Efteem with the Yulgar, 
^' ,np^-9^^y$y I cannot divine; whether it be, ihe. being alibeid 
^V^^ft^^i «Wl ^^refore (on ^hat Account) mifiiitaUe Co the Hur 
^.^^tt^j^^th^ ciofe-fifted Milers (who are Icarce toM redconed 
ti^^'ainong the Number of Men) who love to have thetr Purfes^ ««• 
^ ijched rather dian their Minds : ,6r, whether their De^ndency 
*< flfeveraiti,ving to any cbniiderable Eminencv of Height, (it bt* 
^^ihgas good .to be nothing, as not a none-iuch, or but. a Spy, to 
^' to an Artt) Ot whether it oe ^e fancied Difficulty and Knotclneft 
*< of the" Study itfelf, (which I have mbft Caufe to fufpea-) Or, 
*< what thatfappofed Mormo may be, that foreibls and pr^udiceth 
'^ ibih^ newly entered, and fcares others, who have tafied fome of 
^< Iter Sweets, frbm iStrther Eilays (which, in fine« would have.crownea 
^< their Sedulity and EtiKgence with Evidence and Certainty, i 
. ^ (hall not undertake to deterriiine.— But this (Reader) is as much 
n** abfurd, as ftrange, 'viz. That what fhould recommend thi« 
^< Study to thy R^^fon fhould dlfeourage thee ; that what (hould 
<* animate thy IJiligencei, and q^uicken thee to a further Eflay, 
^ (hould decr^ft and difpint thee. Real DiiHqulties (much leis 
** conceived Prqudices) ihould be (b far from blunting thy £dge» 
** that tliey fliOiSd rather be the Whetflone of Virtue, a»d fharpen 
** thy Endeavours : . Why may not the ikpic Things, which (for 
" the Excellency of them) are th^ Objefts of thy ^dmiraliAit, be 
«* (for their Poffibility) as well the Objefl" of thy^ Hope, and the 
" Encouragement of thy Induftry ? The Difficjolties of this Aft arc 
«* not h infuperable, but (as in War) v^iiy be ovc^o^qjonp, jsither 
" by Induftry, or Fortune, or .Iwth.** But, if the' Learner ihould 
meet with (uch £)ifHctihies ks he' (^nhot eafily furmount by himfelf, 
or would, go through his Studies with more Pleafantnefs and DiA 
patch, if he is of Ability, he Would do well to call in the AfSilancc 
of ibme able Profcffor; fbi- ^ "there are few Per (bus of fbpener 
'< trating a Genius and fo juil a Judgment, as to be capable of 
♦* learning the Arti and Sciences without the Afliliance of Teachers, 
<* There is fcarce any Science fo fafely and fo fpeedily le^rued, 
<* even by thenobleft Genius and the beft Books, without a Tutor. 
^< His AfliAance is abfolutely neceflary for moll Perfofis, and it ia 

• • • ' • 

f ff''(jtiti\ Supplement to his Logic, 

A 4 ** very 



>W E N E R A li- t H.^ # ii G E; 

Vf rtity ofefu! for all B^inners. Boptcsitre a Sort of dumb Tc^^^chefi^ 
•* they point out the Way to Leartiiug ; fiiit, if wc laimolr undSlr 
f« any Doubt, pr Njiiftakfe, they- daiinot a'nfw%r fi^dfn Qutftions, or 
«* explain pref^t Doub^ and PJfficuUics y ,Tfcis }s propirly thft 
i« Work of a living Inft^uftpr*** But, to ^ettirii frpin* tHis Dlgrefp 
'flon, to fltcw, ScCondljr, tKegrcfi^ Wefylji^sof thj^^ 
^il Pcrijbns in general^; m the Improvement Of theN^in4- • 

•fh^ {Principal Advaiitageis whi<h the NJih<t' r^Viye^fmrn Madie-i 
matjcal Studies* ar^ i. The ^ccuftop^ingk to Attention. 2.'Th^ 
l^eingtt from Prgudice, Credulity, an3 Supertetiop. * 'r- The ac? 
(|tnrtng k Rabit ^f clbfe and demonfb^ '^* • . " . 

* " ^i: •The'Mathema^ks't^kVth^ tOJthe ObjedU 

V ft conffiftef^sf. This they do'by eAtert?imm^ it with i grearVa, 
•** riety of Truths^ tvhich are delightftil 'ailcl e^i(feit, ^? noif obr 
^^ "i^ious. Truth is ihcladiThiiig t<>th?TJttde^nSft^ as Mufic 
•<• |tri the Ear, ^ndBeaiity to the ^y^: Tlje'PuWmt of It ^oes really 
^ 'as ' niuch gratify ^ nattjrar Faculty imptah«M in' v^ by our wife 
f** Creator, ?s the PJ^afmg^o^ :'6rily'irt the fornicrr Caft. 

'ft as theplxjerfand Fiatiiity are rtore (pirittal, tMe Deligfhtis more 
^^' jinxt'i free from the RfegretV Turpitude, Laffitiidej, and -Yritertpe- 
^'rance, that commonly ;lttehd fenfual Pleafares:! " Ti^e rtioft Part 
4*' of other Sciences confining only ^ 'probable ^eaforiings; the 
'f* 'Mfnd has not where to fix ; artd,, wanting fojS^ntPi^iiieif^eS to 
♦^ purfoeits Searches uppn^ gives thfjm ovq* ^s imjpoffibl^. ' A^ain, 

'^^ as in Mathematical Ihvefl^tio^s~Tf«^^^ mV W^'^f<>^V<^^tbit'is 
•*' not abvays oibvious : This §>urs thdjBji'h^/iand^akei It dlIi^eh^ 

•** and attentive.--: AndE PiaieoTin mput,^%iB^lt\^Jii^^ that- 
^' the- Youth, -who arefurniAed wf^h M^tbei^a^'vl Kn<>Wi^ge, 

'*^* ai^ pronipt and quick at all other Scre^^eg,-^ybuthis^g'fenejia1^^ 
y fo-^uch more delighted wfth Math^atftal'SWdies ^faii ^firih 
f the unpleaiant Taflcs that are fometiirjes impof^^ 'up<5h'tKe*ft» 

'<* thajit I have known (hmfc reclahlti*iid bj^^^the^ fliotiv Wfeneft and 

• ^ Neglef^ of Learning, an^ acqt^ire iriTflimcan^HabitofXhinkfrt^^ 
•* Diligence,' and Airrenndn { (Qualities whli^" we aught '^" ftiidy 
^^ by all Meatis to' be^t ^ their d^fiflto^y •awj r<>ym^ Minds.".) 

^ And this &'no*Wd;ider,'lf we confider, thal(We^ 
^' 'jjJure Matlieniatic'j 5$ a proper I^eme^ to jcur^ jhe L%hthef8'of 
^heir Minds, adling as a Rein to curb, the'ifmpetuorityof their 
Plaiiiohs. And t)^t the'St^fly ofthoie Sp^ce'in^ires a-Lov^'^^ 
TrtJtii, ""thie Purft^it of Which t " will. giv«, the othtrwife unein-* 
*^ ployed , a Diftaile of thofe Vain pccupatioris that hurry IVI^n intQ 
^* Libertinifm and Debiuchery.** ; . / V ^ 
' **':X Secondly, Maihematicfat Knowledge adds' 9* tiaiiJyV 
^io the Mind, frdfes it from Prejudice, Crediility, a*?id Superliitioix. 
1^ Tbt^ it dbes two* Ways, i . By accuftomi^l; »^' to. exami he, and 
^ ft hot to ^ake ThLing$ upon Triift. z. By giving us a clciar and 
extenftY^'Kriowled^eof ^e Syffem of the Wortd ; Whiclb, as it 
creates in us tKe mqft profound R^verenceW tlie almighty and 

• ♦ Eir^y on the Urefulneft of Matliematlcal Learning, •]• Stcn€boufi*s Arithmetic, 
i BlTay^^ntlM Ufefuliiefs of. Mathematical Learning. ' * 
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: • Q 5 N E f A:L,-, ftBi B ^-.tffiB. 

•i iffy Creator, . fo it feces uc/ragi tlie^pte^ ukJ Q^nOK'Tluiitghu 
■*;.*d>ich Ignoi:a»C4 qqd SufsrAjtion are jpt ta.bMet." - , /. ^. .. 
. Tbe third AdTMt3ge.w]ii<JvtjieMii>dKMiv-^»fofflM^can|f^^ 
j^tbe Habit of cle«r, demonAraittcisiid i^ethQdica) ReqfoQiqg^ ., 
J^(A^*i». 1' a. Study .that. tends .flojqpjy io the linprflveijieBt 
■V. of Art*, htjcalfqto theiiegi4lation q£thi;I*a(Iioitt;„-aSti4ax.4?'** 
•< will inienfiUy bring Men ioihinlt]nMjipdicalty,.t«Jbi\CQn^b!> 
Vitoi fawaw Truth fnnnJ'«lil)ood„3nd tlje pi%iufe,of "V^onK 

■f' 'which It g.e(ioral!y. wears," ^ .■ 

isTtf Writinga<rf,liie Mathematician^ IviyR .tw 
fo perfeffaModel, as ip !je.t.>/afi.ii>q}flte£|?ble.?. 
/'. lUtfe and Stability »f )uiJ''*ti^niwJs4&e»: "H^.'n.t 
••- aFoundatjojj. Foi; apt.jocjj'.iths, P/c^iitjons 
" fltootttheTcftflf."*)!, Ag!»r.bHt«ra:foHgd,atteiii 
't .kincible EvidMt^,- bs. iprc^ t ih^iMi^ ftf a)], n 
".(he ftwfi,iipon,whicl) they W(;?fl^blii)|ejl.-'— . 
>■ ijtician^ arft univerially, ^lowgtl k> jtauc hit upq 
,n ljiod^^arrivingqtTru(h».-;^'fl|ej,hav|;b«n tl 
*<■ .Choice, n^-;^e)ra3 A^IiFatiq4of,iI\eftt'rincipln. ^ -, ,,^ 
. fc.^Word, fopjc KnoH^'edgeiri fmih.|wrc.aiid fflia'matb^ma- 
, ti«l is by Experience found not only ^ecelirj' . io la^ay K*riicnlar 
<J>fofelIio[]9; ,bffl alfo of grqv Ufe to ajl Men ingenerali,ip.t}!T;^ra- 
-provetDcnt (^the.^ind,^ aiid, therefor^t.the .Study, aftheip,i«.now 
, deservedly tiiDu£l\i, nf^tonjy.oF thegreatpftUfe, but alio a np^eflaty 
-PiTX of the Ecla^tjpnjof 'Gentlemen ;. andarB.accordingly.j^ad* 
:» Part of it, iti^iir-tny'f^o^Uniyerritin. .,NDt lb mueJi.tan^ake 
. -.ihcmMathunaticianfi as,, by engaging tbeip Co obferve.the Mejfiod 
9f[JU3lo<ti'1g(Qadc,Uf(;or,in-the Uathetnatical Sciences^ ^heyjnay 
tK(iw''B fome thing of that luftner^ and Solidity of Reafouinffi fvr 
.<iwb<ei) the Profeflbr^ of ^(e SciqD9es ar( {b generally, aad,£jeiy' 
. fidty efleemed. . _ ., ,- 

) r ^Per.l^apR'ufhat has been ^Iread^ £l4, .may be fufGcient to:lheM' 
,4be. &eat Ufefutnels qf Matjtematical Studies, for icquinn^.a- juft 
^Meuiod'OfReafoning: However, that the Reafjer may himielf bs 
;ab|e i^fqme Mesfwre n>JQde;e of the Truth of the abo« ABertions, 
it may not be improper toTay befoij^bip) a^emial ^QCOiiift of. rh« 
: Muhod [na4<: Ufe of by Maihetnuiciiusj w^ch i^ |hu::' ^^ 
firll begin with Definition), .{ftom'JJe^tu^ tat.^ ja .which", ;tbe 
,M:3ni(^ of ti\w Words is fq dillinftly . explainefl, as tf;r,p<«- 
wnt any. Ambiguity, (qr double li^eamng) :., fiy ^bich Means, 
.•very attentive Reader has (he very lanie fdeas «xcited.iji hii 
Mind, as the Writer has annexed to t&eni.- .'■, 

By this Meam, the Mathematicians !bave feciired tbemfelves, 
and the Sciences Y/bicIi they jirofeis, ,^oni Wrangliog ^ridCon- 
Wcriy s'ani if the Writers orNatural Phiiofophy, aiS Morality, 



^had ufed the fame .Accuracy and Care in adjuiting the Defii 
uhej-efoever neCefla^, t " they had efiedlually leduded a 1 ,.._.. 
,', tiide of noify and fruitlefs Debates out of their feveral Provincsi 



whej-efoever neCefla^, t " ^^y ^*^ efiedlually leduded a Itf "Iti- 
t,', tiide of noify and fruitlefs Debates out of their feveral Provincss. 
1' Nor had that facred ThemeofDivinity been perplexed with fa 

r Sruuboufc'i AriA-mtk. f /).'/««'» Logic, p. iSi. f ^^u's. 
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GEVttLAh PRE^ACk 

•* maayantricr^ J)iQ5i«c4 5 nor A* CJifirch of. Cbrifi been torn W 
«« Piec<&by fomamrSedb attdPaaiohs, if Ihc V^ords Q^acfy FaitB, 
** Higbieoufiiefs^ Repentance, Jujlijkati&n^ ' Winrjhif, Cbterth, Bh 
** pop, Pt0(er, &c. had bcfcn well defihcfl, and fteir Signifi- 
*« cation adjufted* .as. near as poffible, by the Ufc of thbfe Words 
•* MX the N^w Teftament? or at Ifeaft, if every Writer had told us 
*«. at fcii^i in what^Ses^e^e would ufe thofe Words." 

Th^ 6cond Step, in Madleiiiaticd Writings, is to lay down 
jome felf-evident Troths, which may fenre as a t^Otindation on 
Whic)i to Ixiild the future Reafonings. Thefe Propt>(ittons ar^ di- 
Ude^ into two Smts^ called Axioihs and Poflulatb. 

An Atiom (Ajtioma, Lat) is a felF-evident fpecolative Truth, 
H$, «* the Whole is grei^er than itS Part.^ A Peftulate (Poftulatum^ 
Lat.) \i a felf-^vident priiaical Pro^fition, as, ^' grant that a finite 
^* Right-line may be continued diredily forward. 

Having thus .fecardy laid tbe Found.ition^ the Mathematiciant 
begin in their Mxt Step to build their Superllru£tttre of demo;iftra-. 
b!e ProDofitions, i. e. Propofitiohs which are not of themfilves 
fclf-e\'i4'?nt. Of dempnftnible Propofitions there a^e alfo two 
Kinds, fpeculative and pradical ; a fpeculative Propofition is cal- 
JedaTheotem (3?«f^A**) r and a pra<^ical one, a Problem (rfo^v**^). 
^heie the^)r demon^race in a Series of Reaibnine. proceeding care* 
JFitlJy Stfep by Step, ailiilnhig nothing for Truth, but the Aidonid 
end Poilulates, before laid down ; or fome Propofition already de- 
jyionflrated ; and hence it Allows, thar» as the rrinciplet on which 
their Reafonrng is fbunded is true, the Confequei^ces (rightly de« 
"du«ea) mtrft be true aiib. - ' 

Mathematicians alfo make Ufe of Leran^'s, Corollaries, and 
Scholiums. ' A Lemma M}if^tt) is a Propofition premifcd ,as 
jht'odnftory for the dem6nftfating a fubfequent Propofition. CoroJr 
Jaries (from Qonllarium, \jsl\, from , Corolla^ are fubjoined either 
fo Theorems, or frofekAii j and dfrfer /rem them only iii flowing 
fo naturally frdih theln, that die Truth o^ tdem appeals almoS in- 
itantaneotfu)^, from th^ preceding Propofition. 
. Schtt^tim^ (jit'kbt:a,XM,} fire Remarks ihadc.oacafionaliy to ex-* 
i^Iain'whtft^Vrt'ih^y appe*&r intricate or obfcure, in a continued Chain 
of Rcafcrrfi^ ; oV, K6 rtmdve any Objrdtion ; or, to fiiew the Ufe 
* and A^plitaltfoii^ 6f thfe Subfe^ ; or, in ihort, to acquaint the Rea- 
iti wfth any tiifefuf Tbirifg, which could not be.inf^rjted in another 
Plate, witft6;ut ifftcfnHpring the Series of Reafoning. Thefe are 
jirinexca JlrttfJ^rfeYitTf criiher !o Definitions, Propofitipns, or CoroU. 
iarips, anlwering the fame f'urpof^s as Annorationf .ppon ClaiGc 
Author's. ■ - ■ * 

ThW We fiave fakcn a itef t X icw of the Method, uftd by Mathe- 
alaticiart8^,;an'd certainly it is tie Wonder, if a Syftepi of Knowi 
^edge, fb' imiform* and well conn e^ed, is recommended by tbA 
mod celebrated Authors; as. a ll^o'de^j or univerfiil Rule, for Rea-^ 
ibning, applicable in other Sciences. Thus Mr. tikf^^H fyyis *i 
* -' . * i 

* Xn hkis LogTGjt', 213, 



OBKEJIAL PREFACE. |i 

U (;ua>apft toim^gifie^ tbatif we weretoHAj^oy th^ fame Care 
f< fbottt a^ OMX ofthipr I4^» as MatheBiatu:ian& iave done about 
t.Mho^ Qf Nua^ber aod Magnitude, by fbnlti^g them into hxsL^ 
f< Combioadonsy §nd • lUftiagoiihing thdfe Combinatidns by parti- 
/< culai; Names, in or^er to keep them fteady apd invariable, we 
^< ib$>uid fbpi^ h^ve k lA our Power to introduce CertsMiity ind'De'r 
^' monibation into , other PartB of hnmioi> l^owledge ^ \An4 
again* * M If we would fortn. c^or Miid« to a Habit of Reafonii^g 
{< ^f42 a^d ill TrWf w& cannot' take any more certain Method^ 
\^ than the execciilrig oorielyes in= Mathematical I>emonflraci6i)s, 
f < ip as to CQi^&ai^ ft Kind of Famillatrity with theqi.'' Not that % 
look upon it as neceflk^, (to «fe the Words of the great f Mr. 
l(fic^ ** sfhal, a)l Meii Ihould be deep Mathematicians; but that^ 

V Joying got the Way of Reafimingt which that Study neceilkriiy 
** brings the Mind tQ%. they may be able to transfer it to otheir 

V Parts qfK|ipwledge| as they ihaU have Qccaiion. For, in all forts 
i< .of Ri^Qningy every fingle Argument ihould be managed a^'^a 
ff ll(Ia;hematic4.Pe]]AQnib^tion, the Conne^Hon and Dependence of 
f< jd^ Ihould bie followed, till the Mind is brought to the Source 
^^.oa wbick it bott09is, and can trace the Coherence through the 
^* ifkoUe Train of Proofs. It is in the general obfervable, that th« 
** faculties of our Souls are improved and made ufeful to us, jxA 

f^' after the iame Mani^er as our Bodies are. Would ^ou haVe'a * 
"' Man write or paint, danc? or fence well, or perform any 
!< other n^anual Operation, de:tteroufly amd with Bale ? Let hln^ 
?* have ever fo muph Vigour and Aftivity, Supplcncfs arid Addttfs^ 
1* natiirdly, yet n6-body expeds this from him, unlcfs he has beeri 
A* ufed ta it» and has employed Tim^ and Fains in fafhionlnfif and - 
** forming his l|<md| or outward Parts, to theie M(>tions. Ju^ fo 
f < It is in the Mind ; would you have a Man reafbn, you muft 
*' uie him to -^ betimes, exercife his Mind in obferving the Con- 
" nedtion of Ideas, and following them in Train. Nothing does 
^^ thisi better than Mathematics; whi^h theiefore I think fho\id 
^* , be taught all thofe, who have Time ai)d Opportunity ; not fo 
f/ much IP uriake them Mathematicians, as to make them reafona- 
;'^ tie Creatures; for though we all c^)l oufetves ib, b^caufe we 
" are born to it, if we pLeaTe ; yet Mfe may truly fay, Nature gives 
*^ yis. but tl» See^s of it. We are born to be, if we pleafe, ratich 
'< nal Creatures^ but His Ufe an4 Exercife only that makes us fo, 
^ and we are indeed (b, no farther than Indu^y and i\pplicatiou 
<< has carded v^** And in another t Place the fame learned Gent 
tleman lays, " We muA-rif we will proceed as Reafon adyiiesj^ 
adapt Qur Methods of Enquiry to the Nature of Ideas vye exa- 
mine,. an4 the Truth we (earch sl^tet^ G^iieral and certain 
Truths are ooj^ founded in. the ^iabitudes and Relations ^of 
'< ablbradt I^eas. A iagacious and meth9dical Applrcation of onr 
*' Thoughts^ Sih; due inliing outtbefe Relations, is the 6nly W&)[, 

♦ Duncan'*s Logic, p. 124, -f* Loci*s Conduft of human Uadqrl^andinj, 
I In hii Bfiay concerning human Uiiderftanding, Vol. a. p. 262. 

' '" ■■'■'■• » 
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** to 4lfcbvcr all that cin be ipvk, with'Tr^th and Ccrtaiqtj? c<^n. 
*< ccrning them, into gin^ral t^ropofuions. By what StM^s w are 
*^ to proceed in thefc^ is to be learned m the Schools of.thc Ma-^ 
" theWticians, who frbia .very plain and eafy Beginni,ngSi> ty. 
** gihitle Degrees/and a continued Chain of Reafonings,^ prpcicd. 
** V the l^ifoovery and D^moriftratiqn of Truths, that appear at 
.** fitlVISiglit beyond human: Capacity.' The Art of Ending l^tt)bfs,*. 
•* and the'admirable. Methods they have > invented for the $ng]ing. 
** oixt, 'ancf laying in Qrder thofe intej mediate Ideas,' thafdeniPB-' 
•^ ftfadirely Ihew: th^ Ecjukjity or Inequality of unapplicabl^^ 
^* tie;, is that which l)'a3- carried tKem (b far» and produped 
•*■ wcfnderful and un<xpeSled.f)ifcoverie«.*' ' - - . ?! xv - 

• Haying thus fiiewn the great Ufefulhcfs .of Mathematical I^c^- 
irtg,inNmproviflg tlie IVIind by giving it ^n Habit of dofca^g iJe-i 
jfionffifative Reafoning, nc^might now proceed to lhi?W,.rthft Ac 
UrKfeiAknding is by it g^atly enlargecf, yea f nfargcd fo valUy, ,thal . 
gii iiigefiious Author makes no Scruple .of" aflertiuij;, that *vhQcv|eir 
s igncpnt of thcfe Sciences, ** though tnVvipayhav^had.t 
« iidvirof the Title, ire yet' orily nominal IVlajIfrs of Arts V*" but tlii*;. 
i;pffl'irt ^ jgrpat^leaiure^pear under the next Head»jn*whfch w^ are. 
^o'lM^^i Thirdly, the Aqvimtagcs of thefe. S|«i4iw in {pine f^^^j 
Alar "PrBiSBoHs, {*fr. V«c. , .- 

, Y; *rtiat it IS a ufefwl Study for Children, 

•^'i/to^Tradefmen. * ' " i; ^ ' / ■ ,; ''[ 

3. Ft>f VoungGentfeniLettj \ . '. . . "'. . r ' . " 

4. For PWyficians^ 

5. For Divines. , . , .^ 

' irWc arc to ftiew th^t it is a tircful Stw^y for Children -TKeri 
iare, (ays * I>r. ^/i//j, " fevcrat of the Sciefnces that will more 
«' agree.5|b!y employ our younger Years, and the general Parts of 
**' them" may be eafily taken iii by Boys The firft Principles and 
" ediier Fraftices of Arithmetic, Geometry plaia Trigonomctiy, 
** Mcafiring Heights, Depths, Lengths, Diftances, ^r ; the Rii« 
^'diments of Geography and Aftronomy,^ together - with^ fonie- 
** thing of Mechanic^; may f>e eafily 'cpnycql'qjt^ into th^ Mi^ds. 
^* of aicnfe young Perfons from 9 or 10 Years. old or upwari^- 
•<*-Thcfe Studies may bfe entertaining and tifefuTio young Xadie^,. 
^* a« well as yopng^G^ntlemcn ; and all who are. bred up' to the; 
^ leanieid Profi^^ons. The fair Sex may intermingle thefe wilcT 
^ '* jhe Operations of the Nc^pdle, And Ihe Knowle<%e of domeliic^ 
«* Life. ' Boys may be taught to join, them with their Rudiments^ 
«* ofprapmar,ana|heirLiibour in thetaoguag^y. And even thpfif 
** whcr never learn any' Language burth'eij Rather Tongiic, j»iy.- 
'*» be taught thefe Sciences wi|h Tailing Bienefit in eariy DayisVr 

•^^ *7nat this may be done with Eafe and Advantage, ^taKc\,&cfe, 
^» three Reafons. 

** I . Becaufe they depend fo much \^p&n Schemes andNcmbcj-s, 

** Images, ^ines, and Figures, and fentible Thing's, that the In^a- 

»^^ « . gipaU9A. 

^ Supplement to hie Logic^ 
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*< ^nation or Fa^icy vflll grtfitly efTift the Under^4ing» 9nd feit** . 
•< ffcr the Knowledfi:^ of tncra inud\ morc^(y. * 







Tlie Emplbymen^ror Youth in tbe/e Studiies will tenipt them, to 

fB^t ixiany of: the fooli/h Plays of Childhood, and they .will 
w^eterEniertdiniji^nt for themfelves ^pd,their,IeifurC(Hoiir9». 
CiilUvatloh of thefe pretty pieces of a)li)ring Ka9.wJtedgc. 
. - j/^llie Knowledge of thefet^arts .pf Sciei^c^. are bpth cafy 
f*^^iiU|iS^orthy tb^ r^^ in Memory by all Childr^o,Wl)en t(ie^ 
.** ^mrie^ iaaanly V^ars, for they awj ufefurthrbugliL .all diie Partly 
** of if^^m Lif^: ,They tend toien|ar^c the Ujnde^rilanding eaijy, 
•'■'¥ttjJ to' give iVafious' Acquaintance' with ufefiil SulyeS« . hetimes* ' 
.« 'iKiAfSely itw bei^as far as pdflible to train up ChUdrw in iht 
•^ ^fijij^j^ of "dipfe Things which. th^/, ihould never fQi;£ec» 
** Ikch^ ' '^an to let ihim wade Vears . of Life in Trifles^ or io^ 
<^ haW',Wbrds \x^i<± are QOt worth reniem , . ^ . 

^icondjy^^ 'l^at Ae I^^ .u£bfi4.ta,Thid«r^ 

inefl> orof tb^^ greatel^ service in the Conviinieociqs of lif^ andCoyoi* 
j&erc^ wiUappeaJr by't^nly enumerating s^ fe^r.of tliiem.; fucliAre, 
the regular Keeping of Accounts, Meafuringan.d Gauging o£ ^olxdt 
and Veflelsy ^^* fpr giving every Man, his juftPrdpei^i ^e Re* 
glilation of Time by Sun-dials, Clocks, Watc^ev ^^* the Feaftt 
of the Church by the Motion of the Sun and Moon; ap^ CJvcmo» 
Wy for the better Uoderftanding of Hiftory. The C^nilrttdUoii 
of Houfes for the Codveniency ^ JLiUf^ and df Fortifiejatibns for 
our letter Defence from the Ravages of Quc^eipies.,. By thefc 
Sciences it is, that we, after the bed Manner, conilrud V *.* aihforts 
** of Inftmments to yorkwithx all Engines qf War, SWpsj, 
'* Bxidges, Milb, curious Roofs and Arches, Hately Theaoics,; 
** Coiamiis, P.endenr (Galleries, and .all other grand Works iot 
«« B^Sifing. Alfo Jacks, Chariots, '• Carts^d Carrji^es^ anderea 

''^ific Whed-barrow.- r*^ whatever; h^^h artiiidal Motion. 

*^fSy ^r. Water, Wind, or Cords." By thefe Scieocea wcaiber-* 

airWe Chaifges or AJierations.in the Air^ either as (q Wieight or 
{fi^cpfe, Heat and JCold.s by Barometers, Thcrmotneters, Hy^ 
Sfebpes, ^c. By thefe Sciences we. cojiilru^ Globes, ^ph^Sy 
ieriesy tf^c. for the readier con v^injg Ideas of the Mpdon of 
the Sqn« Stars, and Planetary Bodies. .^y.jthe& Sf^ience^. we are 
fumiffied with Telefcopcs, Micro(cope%, ^c. by which the Qrgan 
of Sght is furpri2ingly extended and augmeiued. . f ** How ftir* 
^^ pH^ had tne Annpnts been, if they had,, been tQld^jchat theii! 
««'- Pofterity,. by the Help of fon^e Injfrumcnts, (hojald .one Day fee ' 
*< a Heaven that Was ^i\known to them, and Plai^t^ and Aipmab 
*» tfeey <&d even fufpeft it was pofllblc to exift." . , * 
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• Mmerf9n\ Mcchahics ia the Pirfacc. T" FsrUKeUi'i $p«ch. 
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Mkibiju * «^ now expUils ' dH Ike :Ma&nofiieBa of AJSMid: 
*^ which invoIVe alMoflf every Bnadi df t^^aturAl Philoibphy. S3td 
^ purfiies the Ray^ iof Lights the Ikun<?tti»ty df stherial-Spa^e; 
^ t^efnklos aH ^ubAancts through tvhich they penetratb^ detedb 
^^Shcai in s^t iktMaaeiof ItefteAlon andRem^bn^ and oopl- 
«i: pdi» them Co* dlTccnner tholb Ofajafts whfek either fiilft^e'df 
^<^ MldUtfe^A hft4 fd long tdnCealbd. She has ftittehed K^ Xln^ 
*«'t«iuiidthie World on which tve Im, has detfi!r^i{Qed lt$Migni-> 
^' iittde^ aMt^ deferibed 1^ Pigui^; (he has jpointed out to tref)^- 
*' phy ^e trot Situatioa <» every Sea» and emy Shore/ and 
«<• aftd' taught the Mariner to pursue his Way wHhoutl Dienaddii 
^ wherever b0oii«l, though the Wave that defes after %il^ lesfvei 
^^ 'bo- Tracks and the Laild:vi^hidi ikks helow the HortMi-a^rdi 
** no Direftiom*^ ' . / . 

' In fhortv the-Ufeflilhefi of thefis Sdencefeven iJftMediahical Fr^ 
MBons is very g«eac: Fdr ^at ^onld t^e Ar^ited!^ Shipwrighii 
CfftUaAf Painter, ^^. pcrfbitn widioiit fome Kne^wiedge h th^ 
Mathematics? A coiiiplete Architeft and Shipwright muiE'liav6 
cittifidoraMe' Knowledge 10^ Geometiy and K(^^ for draw^ 

11^ their DeAgns; and ja%ing of the- ^trengtih,. C^^. of' ^w 
W«rMs«; The Optidan ot^ht to nnderftand the La^ of KeftM^ 
lim. and) ftsfledien, the* Foci" of Glai!es> Mim!^s> &c. and^th^ 
Mhtisri th0 Pdhdpiei df P&rfpeafiye. And ta th^ NKt&eniaiii^ 
kfmxiSt be owned dte principal linphivements' in ^C& Artis hkMi 
^ been owing tkofighthe'generali!yofWorkm^'aii^]gn6riBh''lfiere^ 
of* In^a Wotdy how co^ we perJRmn the* neeeflkry Helps oFSd^ 
mttytf' wi^tlt dieft Ineftiift&ble I tJ^ ^tdinihlble^ Arts \ 

*' 5«. That Ma^ematkal Sdeaees are propel Sbidies for yoUhg 
Gefidottfen. 

. 'Mr^ Ray* was ib fhlly perfiladtd of ^e UlSfiilheis of t^fd 
Stttdieatt) voungGentlenicnvthats fad lays> f ** T— »*-do eartteft!]^ 
^ eriiortthofe that are yonng^ efpedidly Gehtleinen» toTet t»^il 
^ theie Studies^ and^ ttke fome Pains in them> For He a^^^ ha 
docs not ** fee what more ingenioiis'and' manly' Bfnplbymenl'Uic^ 
H osn purfoe; tending more- to the Satisfa^n' of their owd 
*-**Mind^ and thelllttftratlott- of theGlbry oFGbd: Fof He* ii 
^ ^ondeifbl in all his Wdrks^^ Hft. Ra^ is-aHb of Opimom 
th«t; «' did' btit yomsg Vkn fiirup that Hihe with thei^tiidfesi 
^^ whdcb lies upon^ their Hlmddy whi^h they 9Xt incumbered Witln 
***B,ndf ttoubled how to pafs' awa)s mu^- might \ki' dbnoi evett 
^ fo.'» y 

^Dft Watts makes this Ohferwttitm' t**" TKafwfcere StiP 
^ ddnts^ or indeed any young Oendedien^ l^ve-in tHetreaAy^teiV 
^^^ made thomlelves Matters ofa Variety 'of^de|attt'ProbI6ms in th^ 
^ Mat&ematicCirde of Knowledge^ ^d gamed the m<^^ e«fy^ 
V Reat» and entertaimn^Bxperiments^in Natntal Fftibf^y^ with' 
^ idme fhort and agree^le Speculations or Ptaffices in any dthef 

/'*'Mdr.Aftf»/tfrmVs Speech to ^tR<yal Acaiem^f %t B»t»n\ fee CintltmdnH 
Magaxiney Vol. 1 1, f I" ^ij Wi/doBiof Q«d io the Cmtioo^ p* aoj* X W 
tk% Spplcnexit i» bis Log<c» 



luve bercbji laid a-FiMtiKlMlDn 
i^nd ^npiig thofe witk wikim- 
wer R»qlc of I4fc; ilMy Iwve 
■its froD^ ^ T^mi^atiqaof j(0« 
I bptb thai: QjnnHQvrf, aM A* 
nn, tuniag to Wailf ift, Smteriagt 
1 liapaiataui in ^UyCialngiies. 
miycrimjiutl ^.n^ ^W4JK % aiB> 
ErevTOi;ed,har tb«lqiiifK)«ULwd- 

edge." 

fi«r • i%fi fiyv that, ■' bftfidM 
which i; ite«dftt], &t a.Tiwlert' 
i4 iirefulEUilcs.aMlPi:gftin«.iR 
nan fboul4 be noSin{iS«4t Md. 



i^»,it tti4]|iQwgI!«a|ri«9l)wi]r' 
I fonu; of j^Spriogi «MiCliiMi 
Rules of Roalpih t^aoi. OM tW 



VwW* 4(4 beyond AflKmckr 
br. VFCapt of, aliltlfl jqioqi; gflMrafe 

9 #af^ft_w4, Qefipptpt »ye« ai;c(jHiifP(I,Cwii*ieifc*Cin-': 



« J|rtt>4,«lftunderft«jAtfrftIS*We».of tke, SKWUfXwu&wid- 

" n? fifi *.i^"p>, *.WIW f ^Ifr- ^'^v ThB \V<«14.is.iip« gmprv 
^gd^p I|%;i>^pmic,af §l^ie^^ that, (hi);, Tok ^ L»«ftfg» i» 
.ufpd- ift <5ppig!pftT^ri!i{igs, ^nd Coavftfetisiife fiit jMJtw 
. _ . it^afa* iflitlifcQiiy* .nE o«s Fibers. Afld bsljdfs,; vubftvt 
bsae:,Kjtg!f4lsai of (%.|Cuid,. w^ qtimof:; tnfjf$,.afiy brthv 
(MdijIfiwaW *»iAtlffl'4l>p*«- w"h. tlij. AcW. qf Siwqiipg* 

aiig,Hn^& utf fjil; aa AppopfilifliiR^^ tq ?Qr&«s (tf Sl jteHk 
'■- — ■■— 'iefi^iihy,, and Aflrpflonty. ar?- «4«etdi(^ dfr> 

;Gl9t)^.of ^MKCft^ii^Effth.w CftuQtqd fenwrftajtip «« 
' that no Perfon of either Sex it now eAeemed to have had 






** A£tortlii-cominoiiliife fhould, in my Opini(»i,ii> tbeiryovqoet 
**'¥fc«h; feara fqineihliig _oP thefe. Sciencfs,, inllJad of" vajply 
•* .iv^ljbg oilt,fsyeh'^e^,b/' DpuJgeiryin Qre/i ftnd,,i««<t 

'. *f ' it if flf cpfi^eshle. Advaiitajje,, a^.well sisC^ligWi-for !*». 
T kJoo-, K> knQw.a,litt]fl Ot tJiftSa^ on. which. the}'. dwell, wdtqii' 
■^ the.Siari and Sides that furroimdthamon-all'Sid'Ki I^» almoft 
**.iineffiu7 forytnmgPe^oi)^, Whp pretend to any thing of la- 



" ftruaion and Schooling above tlic lowcft Rank of j^eople, idf 
" get a little Acquaintance with the ibVeral Parts of the Land anJ 
•- 6ca, that they may know in what Quarter of the World the 
** chief Cities and Countries are fituatcd. -•— «• Without this Know- 
•* ledge we cannot read any Hiftory with Profit ; nor fo much as * 
- •' iiiideriland the common News-Papers. It is neceftary alfo to * 
•^ know ibmething of the Heavenly Bodies, their various Motions * 
** and Period of Revolution, that we may underftand the Ac- 
*« oounts itf Time in paft Ages, and the Hiftories of antientNa-^ 
•* tions ; as well as ^kno\y the Reafons of Day and Nigh^, Sum- ' 
•f merarid Winter, and the various Appearances and Plades of the 
•« Mobn, and other Planets. Theii we fhall not be terrified at* 
•• every Eclipfe *, nor prefage and foretel public DefbUtions at the' 
'.* Sight of a Comfet : We fhall fee the Sun covered with Darkneis, 
** aad the Full Moon deprived of her Light, without forebodihg 
•*' Imariiiations that the Government is in Danger, or that Ac' 
** Woild is come to Jtn End. This will only mcreafe radonat' 
^ Knowledge; and guard us againft fopKih ' and ridiculous Fears,' 
^ but it wiHamde the Mind moil ajg^reeably; and 'it has a nioA 
*' happy Tendency to raife in our Thoughts the noblejl aiid mo4* 
•* magnificent Ideas of God by the Survey of his Works; in their 
** fiiiprifing Grandeur and Divine Artifice. Natural Philofephy,* 
** atleaft in the mpre general Principles and Poundatioti /or it,' 
** ihould be infufed into the Minds of Youdi. This is a very 
bri^t Ornament of our rational Natures, which are indiiied to' 
be mquifiuve into the Cagfes and ^.^sdbjis of Thinjgs. A Cpurie* 
of Philofophical £xperintent$ is now freqii^h^ attende4 by tbe 
Ladies as well as Gentlemen, with no uAall Pledure lund Im- 
provement. God acd Religion may be better known, and' 
clearer Ideas may be obtained of the amazing Wifilom of our' 
Creator, and of the Glories of the Life to come, as wdll as of 
the Things of this Life, by the rational Learning, and the 
Knowledge of Nature, that is now fo much in Vogue— —i* 
Theie. Things will enlarge and refine the Underftandinjg, im- 
prove the Judgment, and bring the Faculty of Reafbning into 
^ a jttfter Exerdie, even upon all mamier of Subjcfts.*' Other 
Paflages might have been added from the learned Mr. Lock's 
£&yon Education and Mr. Clark's Eifay on Study; but what 
h already given is^fufficient to (hew that Mathematical Learning is 
wery ufeful to young Gentlemen : We therefore proceed to fhew, 

^ The Ctitufe^ have fuch an oddNolibb of an Eclipfe of the Son or Moon^ 
that thcy> at tb^ Bcg^isning of an Eclipfe, beat their Dnunsaod Kettles, in Hope* 
to frighten away a prodigious great Monfter whom they fancy to be in Heaven,; and 
foing to devour tbe Sun or Moonj and hence, vsrhile the Aftronomers are maJui^ 
their Ob&rvatiOn«, tht Mandarin belonging to the Court of Lifw fall on their 
Kiiecsin the Palace, and, looking towards the Sun, exprefs their Concern fbrhim^ 
#nd implojie the Dragon to have Companion en the World, and not deprive them 
ff the tight of this. jloriou» Planet. 

SalmoiCA Modem Hiftoty* 

" . • Fowthly, 
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Foardily, That an Acquaintance with the Mathematical Scieii- 
tes is of great Service itf the 'Study of Medicine, and other Arts 
blatingthereto. Before the Difcovery of true Philofophy, the 
AitdFOiymiftry and Medicine were inad6 up of unintelligible 
Terih8, *falfe Hypothecs, aiid Metaphyficat Jargon: Hence the 
moVe a Perfdn read, th^ mo/e Ijkely he was to Be ihiflea and con-, 
founded, unlefsh6 confined hfrnfelf to read barely the experimen- 
tal Knowledge ' of a few cel^bratdd Names, But now, fihce the 
great Difcbvferies of thtf ^oft learned Newton, we^are enabled 
to enquire into the Principles of Chymiftry and Medicine in a ra- 
tional Manner, from the Knowledge' of the Laws of Motioii and 
Aftion of Bodies. Nbw we are enabled to make more accurate 
and deeper Enquiries into the Nature of the Animal Oeconomy, fo 
lieceflkfy to tlie Imprcvementof the Art of Healing. For,fmce ii 
is ctrnfimied ^y the modern Obfer^ationiB and Improvements in 
Anitomy, * " That the Animal Body is a pure Machine, and that 
«« all its Operations ^nd Ph^enomena,' with the feveral Changes 
« whfdh happen to it, are the nece/fary Re/ult of jts Orgi^nizatioa 
«* aii'd Structure ;'^ it follows, that fuch'as are acquainted with 
Matheitiaticai 'Philofophy are beft able to ftudy the Animal Oeqo- > , 
nomy, and cbijdqiiently, cater is pdrihus, are better qualified for ' 
coring Difeafes:/ '". , 

Tmsrtaybe fqpport&l hf the Authority of feveral Mjen of the 
grcafeft Eiiiiiience in Vheil* ProfefHoh ; fiich as Dr. Boerhaa^e^ Dr. 
Mead, l^t, 'Kii}y'T>x Morgan^ }^c. 

f ' «< S(^e 'Shiiigs,'" fayS '^xJ l^oerhaq-ue^ ' <\ the knowledge of 
** whii^ ift#'^edrs^g(5 was'defpSiffed of, are now, from fimpj^ 
" and fttdifpurable Ei^p^Hnients of the Sehfes, demonftrated ia a 
" GeoaJietrical Wiiy by iCiecJianics. ' Confult for this Purpofe — thofe > 
** PlPftflleins *which AVc^?f/sri' propofcd to t;he learned World, and 
** deolonfirated. Examine what iS'^/^^/V/^r, Z)^i C^zr/^j, tilxA Uuygent 
" have Written ori the Eye ; SLnSiwh^t Kirc^er, $cl?el^ammer^ attd ' 
" M?rtf?««^ have taught lis concerning the Ear and Hearing. . J^ll 
** thefe ^tove, bfeyond C6ntradi6lioh, the Ufefulnef^ pfMechani- 
** cd I§Jowledge in Medidtie; and Ihcw what inight be expeotej^ ' 

** Wfe the Ufe of it;' introduced into the falutary Art by ,fom« 
" fldlfUl Phyfician^^ and perfilled in Tor fo long a Tinie as huma» 
«* Patience has been able t6 fendure the idle Sy flems offome S^cli , 
** in Medicine. 

" All thefe Things Will be kllowed to be true, arid the Ufefulne/i 
** of Mechanic Learning' in Medicine is acknowledged, with refpeS 
** to tlie Theory : But it is very commonly faid, that Mechanic Know- . 
'* l^dgc is of no Service at all to a pta^lical Phyflcian. This plaufible 
" Diilin6lion, made with fb much Confidence, does not appear to 
•* me to be confident ; for I do not fuppofe that by Theory they'meaa 
** any other than what clearly fhews, from proximate Caiifes, what h 
** the Life of aMan in Health. If this be admitted, as it ought to b^ <, 

* Preface to Morgan"^ Philofophical Principles of Medicine. -f Ih hi% 
\^rati9 di VJu Rfitimnii Mecljanici in MiUhiviK, 

b b "it 
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** it will follow^ that this Science affords us the beft Affiftances for (k€ 
^* Knowledge and Cure of Difeafes. For he who knows the Caufes 
** of perfeft Health, muft, whenever they are deficient, be very 
<< well qualified to comprehend the Orig^in and Nature of fuch De* 
/' fe£^, that is, the Difeafe ; and certainly he who has the cleared 
** Notion of the immediate Caufe of ^icknefs, is the fitted Perfon 
*< to encounter with it: Juft as it is in a Clock, where every one 
" obferves where the Hand deviates, but none know^ how to cor- 
** redlit according to Art j but he who, knowing the exquifite Struc-^' 
** ture of the Machine, can both find out the Defeds of the Parts^ 
" and Remedies for the fame. So that there is not a Truth in the 
** Theory of Medicine, which a fkilful Artiil docs not know how 
•* to apply to his own Advantage in Prance; and^ consequently^ 
** to confefs the Excellency of the. Mechanic Science in Theory is 
•* to grant its Ufefulnefs in Pra£kice," 

Dp. Meoiff having given a Mechanical Account of Poifons, con- 
eludes in his Preface, *^ that^ if ib abftruie Phenomena as thei^ 
*« come under the known Laws of Motion, it might very well btf 
" taken for granted, that the more obvious Ajppcarances in the 
*' fame Fabric are owing to fuCh Cilufes as af-fe within the Fleach of. 
«*^ Geometrical Reafoning ; and that therefore, as the fir^ Step to-» 
•* wards the Removal of a Difeafe is to know its Origin, fo lie is 
" likely to be the beft Phyfician, who, having the fame AfE^nc^ 
^ of Obfervations and Hiftories with others,- beft underftands the 
" human Oeconomy, the Texture of the Party, Motions of. the 
'< Fluids, and the Power which other Biddies have to make Altersu- 
*' tions in any of thefe* 

•* Nor indeed ought any oike to d&At 6f this, who coijr 
** fiders that the Animal Compages is not an irregular Mafs, and* 
** diforderly Jumble of Atoms, but the Contrivance of infinite' 
•* Wifdom, and the Mafter-ptece of that creating Power, who' 
" has been pleafed to do all Things by eftabliflied Laws and 
•* Rules, and that Harmony and Proportion fhottld be the Beauty 
*« of all his Works. 

" It were therefore heartily to be wifhcd, that thofe Gentlemen, 

** who are fo much afraid of introducing Mathematical Studies, 

" that is, Dcmonftration and Truth, into the Pradice of Phyfic, 

** were fo far at leaft inftrufted in the necelTary Difciplines, as tQ 

.** be able to pafs a true Judgment, whatProgrefs and Advances 

may be made this Way. They woul^ not then perhaps decry ao 

Attempt of fo much Moment to the Welfare of Mankind, as 

vain and impofTible; becaufe it is difficult, and requires AppU- 
'* cation and Pains. 

" It is very evident, that all other Methods of improving Me- 

*• dicine have been found inefFe6:ual, by the Stand it was at for 

" above two thoufand Years ; and that, fince of late" Mathematici- 

** ans have fet themfelves to the Study of it. Men already begin to 

. ** talk fo intelligibly and comprehenfibly, even about abltrufe Mat- 

^ ters, that it may be hoped in a fhort Time, if thofe, who are 

/* defigned for this Profeflioa, are nearly, while their Minds and 

" Bodice 
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Bckiles are patient of Labour and ToiU initiated in the Know- * 
ledge of Numbers and Geometrf, that Mathematical Learning 
^< will be the diilinguiihingMark.of aPhyfician from a Quack; 
** and that he who wants this neceflary Qualification, will be as ri- 
" diculous as one without G'retk or Latin, 

« — —The DiEertations of Dr. Pitcaime^ the Honour of his 
•* Profeifioii in ScciLauf, are a convincing Proof of the Advantage 
of fuch a Mechanical Way of reafoning: Nor could Malice itfelf 
deny this, were not Ignorahce in Confederacy with it, which 
will fecure any one from being benefited by the mo(l ufeful De- 
mQnfbations;*' 

• Dr. Ar«// fays, « As allDifcafes whatibever, which are inci- 
\' dent to human Bodies, are in reality nothing elfe than Diforders 
of the Animal Qeconomy ; the Quantity and Quality of which 
" are more or lefs clearly underftood, in Proportion to the'Know- 
«* ledge of the Oeconomy itfelf; whatfoever can explain it, muft 
" alfo add Light to the occult Natures of Difeafes,€ftablifh thePiac^ 
" ticc of Jhyiic upon a furer Foundation, and enable Phyficians 
" to make truer and more certain Judgments, in moft Cafes. 

— r— ** There are manyPhaenomena of the Animal Oeconomy, 
" which the Ages paft thought inexplicable, which have now by 
" fcveral been made the Subjects of Geometrical Demonftration ; 
" and if therfe were fufficient Data, as they are called, I do not 
■* doubt but thofe Phaenomena, which now torture the Brains of 
" Philofophcrs, would be dear to all. , For, if fome Things, 
^* which to former Ages have appeared unaccountable, are clear t6 
** the prefent Age, why ihould not Pofterity, happier than our- 
" felvcs, and ftudiOus of the Good of Mankind, and their oWn 
" R^utation, difcover the Things which have been long eamcftly 
" fought after by the Learned, and are ftill involved in Dark- 
" nefs ? This is by no Means to be defpaired of, if we confider the 
" Progrefs that has already been made, notwithftanding the Me- . ^ 

" chamcal Philofophy, as applied to Phyfic, is ftill in its Infancy. 

" There were formerly fome Phyficians, nor are there 

" wanting^ even fince the Improvement of Phyfic by Philofophy, 
** fome who think that the Art of curing Difeafcs is only to be 
'* promoted by Experiments, by obferving what Things are hurt- 
" ful, what beneficial in each Difcafe ; and that the Study of the 
** hidden Natures of Things is altogether fuperfluous, and of as 
" little Ufe to a Phyfician, as it would be to a Sailor to know the 
« Reafon of the Flux and Reflux of tlie Sea, or the wonderful 
Theory of the Loadflone. But, if we diligently confider the 
Number of Difeafes, their difieient Species, different Appear- 
** ances, according to the almoft infinite Variety of the ConlHtu- 
** tions of our Bodies, and the Air in which we live : If we reflect 
likewife on their various Complications, on the almoft infinite 
Variety of Medicines, and the critical Times of ufing fometimes 
*' o^e, and fometimes another, and even fometimes ot abfiaining 
from them altogether, we may as well exped that a blind Man 
fhould fhoot flying, or one that is deaf tune an Organ, as that 

• Jn hii DlTiv: oa the Animal Oeconcniy (in the Preface.) 
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*' a Phyfician, led only by that blind Guide Experience, (hoiili 
*' cuieDifeafes; and whofoever judges otberwife, muft eithernoc 
" have confidered thcfe Things, or not fufficiently have attended 
" to them. 

" But, tho' I would fain perfuade the Students of Phyfic, 

" that the Knowledge of the Animal (Economy is highly neceflkry 
« to be acquired, yet I do not deny but that Experiments have 
« their Ufc," 
In ihoit, •* Natural Philofophy and Difeafes muft go Hand in 
Hand, in the improving the Art of Curing ; it is not poflible to 
make any Ufe of the laft without the Knowledge of the firil. 
And I may venture to fay, that there is no Man that praftifes, but 
who does it upon fome Knowledge of the Animal (Economy, or 
** forae Notions of his own, which are more or lefs clear, accord- 
«« ing to his Skill in Natural Philofophy. And, for the Truth of 
<« this, I appeal to Dr. Sydenham's own Writings, who, by his Phi- 
<.< lofophizing, has evidently ihewn us the Neceility of that Science 
^< he fo much decried, and £> little underftood. He was undoubt- 
•* edly a great Man, and the World will always be obliged to 
** him for his accurate Hiftories of Difeafes ; but there is no Man 
*« without Errors, and, where one of his deferved Chara£teif falls 
" into a Miftake, it does a great deal more Hurt, than if Hun- 
" dreds of others of lefler Note had been guilty of the fame." 
Dr. Morgan fays *, " fince tlie animal Body is a Machine, and 
Difeafes are noihing elie but its particular Irregularities, De- 
feds, and Difbrders, a blind Man might as well pretend to regu- 
«« late a Piece of Clock-work, or a deaf Man to tune an Organ, 
'^ as a Perfon ignorant of Mathematics and Medianiiin to cure 
'-^ Difeaies, without underftanding the natural Organization, 
Structure, and Operations of the Machine which he undertakes 
to regulate. 

As there are two Things necelTary to conftitute a good Philo- 

" fopher, namely, a juft Acquaintance with the Phaenomena 6f 

'* Nature, grounded upon accurate Obfervations and Experiments ; 

«* and a competent Skill in Arithmetic, Geometry, and Algebra, 

•^ to enable him to reduce the Forces and Operations of Bodies to 

•* a Calculus, in Order to find out the Adequation and Proportion 

" between the natural Caufes and their Effefts : So the like Ma-- 

'< thematical and Mechanical Reafoning, joined with the Hiflory 

♦* of bifcafes, their Symptoms and Cure, drawn from Experience, 

*« are both neceflary in Phyficians, and one without the other is 

** altogether infuflicient. It is a little furprifing therefore to hear 

" fome Gentlemen of the Faculty declaim againft Mathematical 

*' and Mechanical Theories in Re Msdtca, fince this is in ElFeft to 

maintain, that Medicine is grounded upon no Principle at all ; 

that, if Difeafes are cured, it muft be by Chance ; and that con- 

fequently there is no Difference, but that of a Diploma, between 

a Phyfician and a C^ck. 'Tis evident to all Experience, that 

* In the Prof»ctf to his Philorophlcstl Principles of Medicine. 

♦* newr 
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'^ new Species of Diieaies, or new Symptoms attending the fame 
" Plfeaiesy daily arife and offer themfelves in the Pra6^ice of every 
** Phyfician^ in which the Hiftories of Difeaies can be of little 
** Ufe : And in this Cafe, where Experience fails, as it will in a 
" thoufand inftances, every one, how much foever he may declaim 
againft Theories, prefently recurs to his own Theory, fuch as it 
is, true or falfe, right or wrong, and accordingly fittempts the 
Cure at leaft for Experiment's Sake ; and fo the Patient often 
pays dear for what the Dodor decries,' only becauie he does not - 
<< nnderfland. But I mud do our Phyficians the Juftice to own 
that they now feem pretty generally difpoied to abandon My- 
fiery for plain Senfe, and to fubflitute deinonftrative and ex- 
perimental Truths, in the Room of unintelligible Terms, occult 
Qualities, precarious Hypothefes, and that infinite Jumble of 
Chymical and Metaphyfical Jargon, which had a long Time pafled 
'< for the Rationale of Medicine* A moderate Skill in the Mathe- 
«< matics, and a toleral^e Acquaintance with the Mechanical Pow- 
ers, begin to be reckoned a neceflary Qualification for one who 
would make a Figure in his Profeflion ; and 'tis to be hpped, 
** that this, in Time, will come to be allowed as the true Cha- 
" raderiftic of a rational Phyfician, as diftinguiflied from an Em- 
'' pyric. And indeed, fince it is the Buiuiefs of a Phyficiaii to 
" aflift Nature in its Operations under the mofl nice and difHcult 
*' Circumftances, it is impoflible he fliould acquit himfelf herein 
*' with Satisfaftion and Succefs, or aft othcrwife than at blind, 
" Random^ if he has not the Skill of applying, as Occafion ferves, 
*' Mathematical Quantities and Pfoportioi^s to the Mechanical 
^* Powers ; upon which all the Laws of the Animal CEconomy, and 
'^ the EiFedb and Confequences of Motion in the mutual Adlion and 
** Re-adUonof Bodies, entirely depend. 

— " Tis from the Knowledge of the Animal CEconomy only, 
" or tlie Laws and Principles of Motion in the Animal Machine, 
" that the Diieafe can be found out by a rational Deduftion from 
" the Symptoms, and from..hence alone can the general Indications 
<• of Cure be taken. For he who is ignorant of the Difeafc, or the 
" real interrial State of the Organs and Fluids in which theDifeaie 
" confiUs, can never form any rational Judgment of the moll pro- 
** per Methods of Cu:e. 

" Any one, by a little Reading, may eafily inform himfelf of the 
'* real or reputed Powers, Virtues, and Properties of Medicines, 
*• ib far as the Experiences of others have been committed to Wri- 
" ting, and reduced to general Rules ; but this is the leaft Part of 
** a Phyiician, and he who only knows thus much, knows only 
*' how to adt at Random and to do Mi(chief. Every Apothecary 
*^ {or even his Man at a Year's Standing) may be acquainted with 
** the feveral Clailes of Medicines made up by him, or fold in his 
** Shop ; he may be well verfed in the feveral Tribes of Simples 
'' and Compounds, and be fufHciently acquainted with the ieveral 
** ClafFes of Cathartics, Emetics, Sudorincs, Diuretics, &c. and 
^' yet be no better a Phyiician than his Horfe. 'Tis one thing 

b b 3 "to 



• • 



'tt 






xxu GENERAL PREFACE, 

' • to know how to bleed, purge, vomit, ^c. and a quite different 
" thing to know when, and under what particular Circumftance=, 
" either the one or the other of thefe is. to be chofen ; how far to 
** be allowed, and when or by what Means' to be moderated and 
" reflrained. The former may be got by Reading, or Learning 
** by Rote ; bat the latter can only iS obtained by a juft Acquaint- 
" ance with that Part of Natural Philofophy which rcfpcdls the 
** Animal (Economy." * • 

Inflances of the great Ufefulnefs of Mathematical Learning, 
ih the Art of curing Difeafes, might be given from feveral Air- 
thors ; hut one from Dr. Mead^s Medical Precepts will be foffi- 
cient. In that truly valuable Work, the learned Author, difcour- 
iingbn the Cure of the Ga//^ Serena, fays, " That he haH found by 
the Laws of Optics that certain Corpufcles, floating in the aqueous 
Humour of the Eye, could not be the Caufe of this Difeafc, ac- 
cording to the common Opinion ; bccaufe they muft be too hear 
the Bottoin of the Eye to be able to depift their Image there, 
'^ Wherefoie there was a NecelHty of feeking fomc other * Caufe \ 
^^ and whetlier I have found the true one is fubmittedto the Ma- 
thematicians. For my Part, I cannot help thinking, that this 
Invention is a remarkable Inftance of the great Ufe of true Ma- 
thematical ICnowledge towards eibbliihing a right Method of 
*' Praaice." > . ' 

: Such great Difcoveries having already been made by Mechanical 
Reafoning, though fo lately applied to the Art of curing Difeafes, 
Mr. Bronxju might well conclude his Encomium on Dr. Morgai^x 
principles of Medicine with thefe poetic Lines : 

" My rapturM Mufe fees with prophetic Eyes 

** New Ages roll along, new Nations, rife : 

** Sees Phyfic on Mechanic Reafoning climb, 

** And raife aStrufture to the Skies lublime: 
Sees Sicknefs fled, Health bloom in ey'ry Face^, 
And Age creep on with flow reludlant Pace., 

_" Experience with her Torch fliall guide our Youth, 

*' Scatter the Mifl:s, and light the Way to Truth. 

* According to Dr. Mcady " it proceeds from various Caufc5, of wliich the 
*^ moft common is an Obftrudlion gradually formed in the Arteries of the Retina 
** by a fizy Blood. For the Confequence of this Obftruftion is, that the Rayj 
" of Light, which Aould depi£l the Images of Obje£ls. on the Bottom of the 
*' Eye, falling on thefe dilated Blood-vefTds, produce.no Effedl; whei^ce the 
'* Sight is either diminiflied, or entirely loft, according to the Degree of.theOb^ 
'* ftru£^ion. Again, this Difeafe is fomctimcs owing to a Palfy of the Nerves of 
*' this Membrane ^ as in fome Mea'fure deftroys their Senfibility j whereby the 
" Impulfe of the Corpufdes of Light on them is not fufficient to make then^ 
«^ tranfmit Objeds to the Brain. In fine, I have obferved that this Spfccies of 
« Blindnefs is alio occafione^J by a Preffure on the Optic Nerves, cithet by the Ex- 
*' travafatiqn of a glutinous Humour, or by a hard Tumour formed upon th.t Placft, 
« where they pafs from their Tbalami into the Eyes j whereby the PafTage of thp 

'< Animal Spirits to the Br^in is totally intercepted." Grounding his Method 

of Prajftice pn thefe Cnufcs, he has cured fCvcral of a Difeafc Which was gpne-' 
rally reckoned incurable, , .- 
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^' While dark Hypothecs no more prevails, 

*f Nor Pupils liijcn to romantic Tales ; 

" Nor proud Authority^ with bugbear Rules, 

^ Controuls idie Church, nor dictates in the Schools^ 

" But Liberty jiis Goddefs of our Ifle, 

** And peaceful Bleflln^s all around her panic ; 

** Darkneis ^d Bigotry before her %« 

** And Truth and Y irt\ie grow beneath her Eye/' 



As to the Ufefulneis of Mathematical Learning to Divines, - it 
fnay be fufgcient to give what Dr. PFa/ti fays on this Subje^, in 
the Dedication of his Aidronomy and Qeography, vii^, ** I (hall b^ 
" told perhaps* that thefe Sciences are not piy fpedal Province. 
** It is the Knowledge of God, the Advancement of Religion, and 
** Converfe with thie Scriptures^ are the peculiar Studies which 
** Providence has aiEgned me. I know it, and I a4Qre the Divine 
" Favour. But I son free and zealous to declare, that, withop^ 
^< commencing fome Acquaintance with thefe Mathematical Sci* 
" ences, I could never arrive at fo clear a Conception of many 
'* Things delivered in the Scripture^ ; n^r could I raife my Ideas 
f< of God the Creator to fo high a Pitch : And I am well aflured 
*' that many of the Sacred Funftion wiH join with me, and fupport 
** this Aflertion from their own Experience. 

— ^ " If we look down on the Earth, it is the Theatre on which 
f* all grand Aifairs ];ecorded in the Bible have been traniaded. 
^* 'How is it poflible that we fliould trace the Wanderings oi Abta- 
** bam^ that grea^ Patriarch, and the various Toils and Travels of 
** Jacobj and the Seed of I/n^el in fucqeffive Ages, without fom« 
>< Qeographical Knowledge of thofe Countries? How can our 
" Mediation^ follow the bleffed Apoftles in their laborious Jour- 
'* neys through Europe And Afia^ their Voyages, their Perils, their 
" Shipwrecks, and the Fatigues they endured for the Sake of the 
'* Gofpel ; unlefs we are inllrufted by Maps and Tables, wherein 
" thofe Regions are copied out in a narrow Compafs, and exhi- 
'* bited in one View to the Eye ? If we look upwaid with David 
** to th^ Worlds above us, we confider the Heavens as the Work 
** of the Finger^ of God, and the Moon and the Stars which he* 
'* hath ordained : What amazhig Glories difcover themfelves to 
** our Sight? What Wonders of Wifdom are feen in the exa6l 
" Regularity of their Revolutions ? Nor was there ever' any thing 
^* that has contributed to enlarge my Apprehenfions of the im- 
" menfe Power of God, the Magnificence of his Creation, andhi^ 
" own tranfcendent Grandeur, fo much as that little Portion of 
Ailroiiomy which I have been able to attain. And I would not 
only recommend it to yOung Students for the fame Purpofes, but 
I would perfuade all Mankind, if it were poillble, to gain fome 
•* Degrees of Acquaintance with the Vaftnefs, theDiftancee^, and 
^* ancT the Motions of the Planetary Worlds, on the fame Account. 
" It gives an unknown Enlargement to the Underllanding, and 
f* affords a divine Entertainment to the Soul ar*d its better Pow- 
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<^ crs. With what Pleafure and rich Profit would Men farvcy 
4« thofe aftonifhing Spaces in which the^Planets revolve, the Htige- 
«' nefs of their Bulfc, and almoft incredible Swiftnels of their Mo- 
«« tions ? And yet all thefe governed and adjufted by fuch unerring 
<* Rules, that they never miftake their Way, nor lofe a Minute 
*« of their Time, nor change their appointed Circuits in feveral 
*• Thoufands of Years. When we mufe on thefe Things, wclnay 
*< lofe ourfelves in holy Wonder, and c»y out with the Pfalmift, 
" Lordy njuhat is Man thai thou art mindful of himy and the Son of Man 
** that thoufjotddfi 'vlfn him /*" 

Laftly, upon the Whole, are the Mathematics fo truly noble, 
ufeful, and excellent, ashas been juft nowreprefented ? And fhall 
we afFeft the *' vain Trappings of Words, and the Delufions of a 
1* painted Speech, while the Nature of Things lies unregarded, 
** and the Ufe of plain Reafon is fet afide V* No ! but rather '* let 
<* us take a View of thefe Sciences in all their Splendor, dignified 
^*' in the Robes of Nobles, glorying in the Titles of Princes, and 
« fitting upon the Thrones of Kings themfelves." For, to fam 
ap the Whole in the Words of Dr. Barron *, let us ftuay " the 
** Mathematics, which eireftually exercifes, not vainly deludes^^ 
** nor vexatioufly torments ftudious Minds with obfcure Subtil- 
** ties, perplexed Difficulties, or contentious Difquifitions ; which 
** conquers without Oppofition, triumphs without Pomp, com- 
** pels without Force, and rules abfolutely without the Lofs of 
** Liberty; which does not privately over-reach a ,weak Faith, btit 
" openly afTaults an armed Reafon, obtains a total Viftory,^ 
•' and puts on inevitable Chains ; whofe Words aie fo many Ofa- 
*< racles, and Works as m^ny Miracles \ which blabs out nothirjg 
" ralhly, nor defigns'any thing from the Purpofe : But plainly 
*' demonftrales, and readily performs all Things within itsCorti- 
*' pafs; which obtrudes no falfe, Shadows of Science, bnt the ve.y 
** Science itfelf : The Mind firmly adhering to it, as foon as p6f- 
•* fefled of it, and can never afterwards, of its. own Accord, deftrt 
** it, or be deprived of it by any Force of others. Laftly, (f^ys 
<^ he) the Mathematics, which depends upon Principles cleat to 
** the Mind, and agreeable to Experience ; which draws certain 
** Conclufions, infLrudb by profitable Rules, unfolds pleafAnt 
** Queftions, and produces wonderful EfFeds ; v^hich is the fruit- 
«' ful Parent of, I had almoft faid, all Arts, the un(haken Found- 
" ation of Sciences, and the plentiful Fountain of Advantage to 
*' human Affairs. In which laft Refped, we may be faid to re- 
«« ceive from Mathematics the principal Delights of Life, Secu^ 
** rities of Health, Increafe of Fortune, and Conveniencies of La- 
bour. That we dwell elegantly and commodioufly, build de- 
cent Houfes fpr ourfelves, ered ftately Temples to God, andleive 
wonderful Monuments to Pofterity : That we are prote<^ed*by 
thofe Ramparts frpm the Incuifions of the Enemy, rightly bfe 






* In his Inaujrural Oration on his Admittance to the. Profeflbriliip at C&mbrJgr, 
annexed to his Matl:cniitical Ledures. i. 
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f Arms, ikilfuUy range an Army, and manage War by Art, and 
f^ not by the Madriefs of wild Beafts t That we have fafe Traffic 
" through the deceitful Billows, pafs in a direft Road through the 
<* tracklefs Ways of the Sea, and arrive at the defigned Ports, by 
f* the uncertain Impulfe of the Winds: That we rightly caft up 
** our Accounts, do Buiinefs expeditioufly, difpoie, tabulate, and 
" calculate icattered Ranks of Numibers, and eifily compute them, 
f* though expreffive of huge Heaps of Sand; nay, immenfe Hills 
" of Atoms : That we make pacific Separations of the Bounds of 
?* Lands, examine the Momentums of Weights in an equal Ba- 
" lance, and diftribute every one his own by a juft Meafure ; that 
" with a light Touch we thruft Bodies forward, which Way we , 
'* will, and flop a huge Refiftance with a very fmall Force ; that 
" we accurately delineate the Face of this earthly Orb, and fub- 
^* jeft the (Economy of the UniveHe to our Sight : That we aptly 
^* digeft the flowing Series of Time, diftinguifti what is afted by 
** due intervals, righdy account and difcern the various Returns 
** of th^ Seafons, the ftated Periods of the Years and Months, the 
'< alternate Increaiements of Days and Nights, the doubtful Limits 
t^ of Light and Shadow, and the exad Difference of Hours and 
" Minutes ; that we derive the Solar Virtue of the Sun's Rays to 
•* OUT Ufcs, indefinitely extend the Sphere of Sight/ enlarge the 
" near Appearances of Things^ bring remote Things near, difco- 
f * ver hidden Things, trace Nature out of her Concealments, and 
" unfold her dark Myfteries: That we delight our Eyes with 
" beautiful Images, cunningly imitate the Devices and pourtrav 
f« the Works of Nature. Imitate did I fay ? Nay excel ; while 
** we form to ourfelves Things not in Being, exhibit Things ab- 
♦* fent, and represent Things paft ; that we recreate our Minds, 
** and delight our Ears, with melodious Sounds, attemperate the 
'' inconflant Undulations of the Air to Muikal Tunes, add a plea- 
f* (ant Voice to a faplefs Log, and draw a fweet Eloquence from 
** a rigid Metal ; celebrate our Maker with harmonious Praile, 
" and not upaptly imitate the blefled Choirs in Heaven : That we 
" approach and examine the inacceffible Scats of the Clouds, di- 
** ftant Trafts of Land, a id unfvipquented Paths of the Sea; lofty 
^' Tops of Mountains, low Bottcms of Valleys, and deep Gulphs of 
** the Oqean ; that we fcale the aetherial Towers, freely range 
" thro' the celeftial Fields, meafure the Magnitudes and deter- 
mine the Intcrfticcs of the Stars, prefcribe inviolable Laws to 
the Heavens themfelves, and contain the wandering Circuits of 
the Stars within fti ift Bounds : Laftly, that we may comprehend 
the huge Fabric of the Univerfe, admire and contemplate the 
** the wonderful Beauty of the Divine Workmanfhip, and fo learn 
•* the incredible Force and Sagacity of our own Minds by certain 
*^ Experiments, as to acknowledge the Blefiings of Heaven with a 
« pious Afiedion. 

I omit the advantageous Spur to our Kea(bn, which accrues 

from this Mathematic^ Exercife, both eiFcdually to turn afide 

<' the Strokes of true Arguments, and warily decline the Blows of 

. " falfe 
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T is highly reaibnable to fuppo^^, that ibme Method 
of Numbering was ufed hy Adam and Eve in Paradifey 
for communicating their Ideas to each pther, of {o 
many, or fo much, l£c, but in the Beginning, whilil 
the Manner of Men's Living was fimple, and Things 
were in a manner common, as there was not. then any great Skill 
requifite or neceflary in Numbers, an Enquiry into the Nature or 
Properties of them was certainly much negledled. 

Though Hiflory neither acquaints us with the Author, or Time 
of the Invention of Arithmetic ; yet is it natural to fuppofe, that, 
when Commerce firft began in the World, then, as fome kind of 
Computation was abfolutely neceflary. Men began, in good Earneft, 
to apply themfelves to ftudy the Properties of Numbers, and to 
reduce them into a kind of Art. 

All Arts and Sciences have had their happy Ages, in which they 
have appeared with greater Splendor, and caft a ftronger Light ; 
but this Splendor, this Light, and thofe Times of Knowledge, 
have been, many Times, not only of fhort Continuance, but 
fucceeded by long, very long, Ages of Ignorance and Ob- 
fcurity. 

For the more regular Shewing the Progrels of Arithmetic, we 
fhall endeavour to trace it through the.feveral Ages of Learning. 
And, as we are in the Dark concerning the Afikirs of Mankind be- 
fore the Deluge, the firft Age\)f Arithmetic, and jjiany other Arts 
and Sciences, may be computed from thence, (about 2 or 3000 
Years before Chrifty for Chronologifts are not agreed in this Point), 
to the Time that the Gmh travelled into Egyft and Babylon^ (a- 

bout 
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boot 660 Years before Chrifi) for the Improvement of themfelves 
in Literature. 

• As * " the Phasnicians were tlie firft Navigators, having no Ri- 
** vals for many Ages," it is natural to fuppofe, that Arithmetic 
muft cither have been invented by them, or have received great 
Improvements frpm them. For, in Order to carry on Mercantile 
Bufinefs, there is a Ncceffity of Computations, and Neceffity is the 
Mother of Invention : And this Suppofltion is confbnant with Hif- 
tory, which apquaints us, that, if it did not receive its Origin from 
tliem, it was^reatly improved, and applied by them to Mercan- 
tile, Nautical, Architeftonical, and Fabrical Ufes. From hence. 
Arithmetic palled into Greece, fov t\iG Greeks had no Letters, until 
Cadmusy King of Baeotia, brought them, and Arithmetic, and Na- 
vigation, and Commerce from Pbanicia\ and fet up Schools, and 
taoght Arithmetic, Trade, and Navigation (about 1440 Years be- 
fore Chrift.) From Phoenicia alfb f Trade and Arithmetic were 
csmed itito ££ypt,'-—^y^q/ephus fays-that> when j^irabam yfa,% bk 
Egypty he taught Arithmetic to the Egyptium, 

Though Arithmetic, like other Arts, was no Doubt at firft very 
rude, and improved by Degrees, and in this firft Age fell far 
fhort of the modern Syftems ; yet they had laid a very good Foun- 
dation for an Art of Computation ; for they were not ignorant of 
that Method of Notation ftill ufed by us, and called the Arabian. 
For which excellent Notation, 1^^ Arabians acknowledged them- 
felves beholden to the Genius of the Indians, This is aB we know 
concerning the Progrefs of Arithmetic in the firft Age of Learning, 
and, therefore, we pafs on to the fecond Age of Arts and Scien- 
ces ; which is for the moft Part included amongft the Greeks, begin- 
ning with Pericles (about 460 Years before Chrifi) and ending with 
the Death of Alexander's firft Succeflbrs, (vix, about 300 Years 
htforeCbri/J 

The fecond Age of Arts. 

In this Age flourifhed a Number of learned Men, *viz. Tbales, 
Plato, Arijlotle^ Pythagoras, the Inventor of the Multiplication 
Table, ^r. who travelled into Egypt and various Parts of Afiix, in 
Order to acquire a greater Degree of Knowledge in Arithmetic, 
Geometry, Aftronomy, \£c, which they brought into Greece, and 
taught their Countrymen. The Greeks made tJfe of two Methods 
of Notation ; the Firft of which was ' of the fame Nature as the 
^oman Notation, (which we fliall explain prefently ;) the other and 
heft Method was thus : The firft nine Letters of their Alphabet^ 
A, B, r, a', e, 2, H, 0, 1, expreffed the firft Numbers from i to 9; the 
next nine Letters k, a, m, n, b, o, n, p, 2> reprefented any Number oF 
Tens, from one to nine, <viz, iq, 20, 30, 40, 50, 60, 70, 80, 90, 
rcfpeftively. Any Number of Hundieds they exprefledby other 
Letters, fupplying what was wanting by other Charadlers; and thus 

they 

• Univerfal Hiftory, f AI;Av/» 3 •lli.lary »f Arithmetic, ialvli» 
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they proceeded, uflng the fame Letters with fbme other Marks tQ 
. repreient Thoufands, Tens of Thoufands, Wr . 

* From the Greeks^ Arithmetie was handed to the Romans* 
Which Obfervation naturally brings us to the third Age of Arts 
and Sciences^ which commenced at the Birth of our Saviour, and 
continued to the Deftru^on of the Roman Empires by the Gothsi 
(about the Year 41a) 

The third Age of Sciences. - 

f The J{00Mii Method of Notation, as it is ftillinUfe amongd us^ 
we ihall jnft defcribe: The Letters made Ufeof by the Romans for 
this Piirpofe were, }. V. X. L, C. D- M. The Letter I was to de- 
note a Unit; V=:5^ X=:io, Li=i50, Cz=ioo,pzr5oo, M=:ioob. 
As they had no difierent Value for their Places, the intermediate 
Numbers were exprefled by a Repetition of ibmei of thefe Letters ; 
the lietter, denoting the greatefl Value, being generally placed to 
the left Hand: Thus.II=2, 111=3^ effo VI=:5+i=:6, Vn=: 
5+1+1=7, y^' XI=:io+i=:il, XII=:iO+i + i=:i2, ^c^ 
XX=:io+iori20, XXX=io+io+io==:3o^ ^c. LXz=5o+i6 
=60, LXVIU=50+ 10+5+1+1+1=68, yr. DX=500+io 
=510, DC=5oo+ioo=.6oo, DCCLXXXVII= 500 + I00+ 
ioo+5o+io+io+i6+5+l + i=:787, ^c. 

But, to exprefs themfelves more compendioufly, they ibmetimes 
wrote a Letter denoting a lefTer Value before a greater, and in fuch 
Cafe their DifFcrence is to be underftood: Thus, IV=r5-^i=;:4v 
IXzzio — i=9,IIX=io— I — i=8,XL=5o— io4z40,CD:=:5oo 
—100=400, y*f. When a Number is exprefled by ^ore than two 
Letters, and Part of it is expreffed by this I2A Method, it is pro- 
per to diftinguifh it from the Letters on the left Hand by a Comma, * 
or Point; thus, forlnftance, 149 may be thus expreffed, C,XL,IX, 
niftead of CXXXXVIUL Again, 449 may be thus expre^d. 
CD,XL,IX, inftead of CCCCXXXXVim. They had alfo other 
Peculiarities in their Notation as follows. For Dz=5oo, they fome> - 
times write 13 ; and the Addition of every D made a Number 10 
Times as much; thus, ID 0=5000^ I000:=i5oooo, ^c, Alfo, 
for M=iooo,they fometimes wrote CID; and, byplacingCandO 
on each Hand,* they exprefled 10 times as much as before. Thus 
CCIDDz=:ioooo; CCCID00i=i 00000. But, for expreffing an/> 
Number of Thoufands, they had yet a more compendious Way ; 
*viz. by making a Daih ( — ) over any Letter denoting a Number 
lefs th an a Thoufand; thus, V z-5000, VI=: 6000, X =10000, 
LXX=7oooo, Czz 1 00000, andM;= a thoufandThoufands=: aMiU 
lionMMz=zoooooo,yr. Hence it appears, that though fo me Num- 
• bers are more compendioufly expreffed, according to this [Roman) 
Method of Notation, than by the common Method; yet, they are 
but few, if compared with what are otherwife. And if we con- 
fider that there is not fuch a regular Progreffion in the Value of the 

fimple 

' * Supplement to //arm's Uxicon, f Afc/w/w'i Arithmetic. 
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ixhple Chara&rs, ^c» m the RotHoh Method as there is in the 
Arabian^ it will plainly follow, that the Roman Method is not fo 
convenient for Computations. 

• A Sexftg^mal Notatibn was indented iii the fecond Century 
Cf Cbriftianityi as is fuppofed, by Claudius Ptnlomeus. In this No- 
tation, every Unit was fuppofed to be divided into 60 equal Par ts> 
and each of thefe Parts lubdivided into 60 Parts^ fcfr. and hence 
the Parts were caMed Sexagefimal Fradtions; and, to make the Com* 
pntation eafkr, the Progreffion in the whole Numbers was aJfo 
Sexagefimal. From i to 59 was exprefled in the common Way^ 
then 60 was called a Sexagena prima^ and was denoted by i with a 

Dafli over it; thus* izt6oi Ilrztwice 6o:=:izo, ^a Sixty- time* 
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60 or a Stxagena/ecunda Was'thus exprefled, II, Jsfr. In Sexage- 
fimal Fraftionsj Numerators lefs than 60 were exprefled by the pro- 
per Letters, and their Denominators by one or more Dafties, fcf 
either over the Numerator on the left Hand^* or under it on thcr 

right Hand ; thus>^ the Fradb'on i% was wrote thus X or X. For th€ 

readier Performing of Multiplication andDivifion, tl&e following 
Tables were made Ufe of: 



iXby 



loXby 




joXfey 



And continued after this Manner fo far as 60 by 60 z=6o.oo. Theny 
for knowing the Names of the Produdt, the f<^lowing Table was 
afed: 



{Primes 
Seconds 
Thirds 
Fourths 

{Primes 
Seconds 
Thirds 
FoiTrhs 



r Primes 
\ Seconds 
give < Thirds 
I Fdurths 

r Seconds 
\ Thirds 
give ^ Fourths 
I Fifths 



♦ JJdfnC^ Lexicon Tcchnicum, 
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r Seconds "I r Fourths 

I Thirds / ' I Fifths 

Seconds into< Fourths J- give < Sixths 

• I Fifths I / Sevenths 

Bat this Method of Multiplying, ^r, even if we have fuch Tahlei 
at liandy is fo very troublefome and perpkxed, that it is no Wonf 
^er to find, that, as the Arabian Notation gained, the Sexagefimal 
loft Ground; and is now ' entirely out of Ufe^ The Sexagemt 
Integrorum went firft out of Ufe j but the Sexagefimal FraSions 
were continuied until the Invention of Decimals. 

* We cannot find the Romans made any great Improvement iii 
Arithmetic. • . 

f By the ilf<9tfr/ Arithmetic was brought into Spain \ from Sj)ain 
it was carried into feveral other Parts ^Europe by feveral learned 
Men, who went there to ftudy the Arabic Learning, (and even the 
Gr^^/J Learning from the Arabic Verfions, before they got the Ori- 
ginals themfelves) imported by the Saracens, 

During the long Period of about i ibo Years, from the End of 
the third Age of Arts and Sciences to the Commencement of the 
fourth, almoft all Europe lay in a State of Slavery, attended with the 
Ravages of Superftition and Ignorance. In fiich a State, the \^fy ^^ 
Principles of Science miift be almoft buried in Oblivion ; however^ „ 
this is the moft ancient State, in which we can trace Arithmetic in 
Europe, Dr. Wallis has (hewn by good Authorities^ that it was . 
known in Europe before the Year i ooo. He has particularly (hewn, 
-thzt Giibertus a Monk, afterwards known by the Name of Pope 
Sihefie'r the Second, (who died in the Year 1003) was acquaintei . * 
with this Art, and carried it from Spain into France long before ' 
his Death. He h^s alio Ihewn; that it was known in Britain before 

the Year 1150, and far advanced in comnion Ufe before the Yeai* 

, 1250; as is evident by the Arithmetic of Joannes de Sacro Bofco^ 
who died about the Year 1256. . .» 

As to the Antiquity of Numeral Figures, the faid Dr. Wallis 
thinks X their Ufe in Europe was as old at leaft as the Tim« of Her ^ 
manus ContraSiusy (who lived about the Middle of the eleventh Cen- 
tury) and, if not frequent in ordinary Affairs, yet at leaft inMathe- ' 
fiiatical Things, and efpecially in Aftronomical Tables. He givds 
us an Account of a Man tie- tree of the Parlour-chimney at the Dwel- 
ling-Houfe of Mr. William Richards^ Redor of Helmdon in Nortb^ 

amplonjhire^ with this Datc> j^^K^ 

{viz, A^, Dot, Mo, 133-) 





Both the Letters and Figures are of an antique Form, agreeing well 
enough with that Age ; hence the Dr. concludes, that the Ufe of 
fuch Figures here, (iu England) even on ordinary Occafions, is at 

leaft 

* Supplement to Harruil.tx\ ton, f MalcJm*t Hiftory of AxiHupctiu 

X PhiWfuphical TrMifadioas^ N^« 1544 . 



j?t ? F Aci fot^^e As. IT H to E T ic. 

teaft as ancient a3 tl^e Year 1 1 33 ; and judges it to have been Come- 
wkatipore ancient* becaufe the Shape of the Figures, though not come 
juft to ^e Sh^pe we now ufe, >vas even then coniiderably varied 
from ^eJraifc ; which ar|;ueS) that they had then been ibme Time 
io Vk ; fuch Chj^ge of Shape in Hgures and Letters coming 
oiim^pally with lime. 

'nat the Jraiic Numerals were in cotnmon Uie in Eaglan^f a* 
bout this Tiia/e» ttiav be alfo fupported by the Date on a Chalice 
in the Church of Iritch Bicknor in Monmouthjhire, which, Mr. Gresn 
&ys *» is 1 1 76 ; which, by the Make of the Veffel and Mode of the 
F^wes, feems to he genuine. 

Tie fbort^ Age of Arts and Sciences begins with the Art of 
Pnxting;; that is, about the Middle of the fifteenth Century; and 
coDtioiies to die prefent Time* 

Mow, we are cpae to that happy Age of Leaming> (and may 
itloi^ contiiHie through the Blemng of God, and Encouragement 
cf eteat Men!) in wluch not a Century, nor a iingle Year, pafTesy 
wimoot « I>ifcovery of fpmething of Moment, &me grent Im- 
pipvouea t in die Sciences. ' 

To ipardcularlze the Diffcoveries and Improvements of this 
^jt wrald require a Volume; we (hall, therefore, only take 
19otioe^ la this Place, that Decimal Arithmetic was invented about 
ibe YesT 1550. The iirft that ufed Decimals, in extra^ing the 
Sqaareand Cube Roots, was (if we are not midaken) our Country- 
man Am]U»» ; but the firft who writ an exprefs Treatife of Dcci- 
aials was Smon SU'vinus, about the Yeai* 1585. As to Circulating 
Deciiiials and Loggarithims, we (hall give their Hidory hereafter; 
and fhall only here add, for the Sake of the Curious, a LiH of 
Antfajnedcal Writers : 

PJilki wrote in the Year 1008. In the Year 1503. Nemorarhii 
•F-I504. Carolus — 1513. Blajtus — 1 5 14. Boethiusy Stiiceus — l^lj* 
fftLsc-^l 520. Suijfet — 1 5 22_. fonftd^- 1 5 26. CirueHo — 1530. Brad" 
^09niett^^l§^2, Aventifius — 1536. Morfianus^ Peurbachius — 1537- 
A/^^as-'-^l 5 y^,Bronchorfiy Cardanus^ GiareanusyRingelbergius^^ 1 5 4-0. 
SihtubeliitSy WilUchius^ — IS4-^' -^^'»^»J-^IS44- Vulpius^ WelpiuSf 
CaiitJs tlias — 1549* ^/V^w— 1550. Alherti^ Anatolius^ Flkker-^ 
1552. Poftellus — 1553- Faher — 1554. Camerariusy Gerafenusy Sti* 
fiUus^-l^c^. Cunpy Ramus-^l^^o, Nabod — 1 5 57. Archimedes -^^ 
1558. P^etariuSf Rhatkus — 1559. Monfon, Scalicbius — 1 5 60. 
Barres — 1563, Beda — 1564. Thierfelders^ XJhnans — 1565. Eurlid^ 
fjobenbrunmrsy Nefiusy Stemus, Strigelius ■ ■ ■ *■ 156$. Mijfcn^ 
Uumios^ PenceruSf Segura-^ 1 568. Steinmet — 1573' Beavfurdus^ 
Kfipffers — 1575. Diophantus — * $ 7 6 . Lagne — 1577- Hammelius^ 
HabeliuSf Saligniacus — 1580. Riefens (Jacobus) — 1 5 8 1 . Lonicerus-^ 
1585. Sckrtctenbergersy Ste^uinus — 1 5 8 7 . Poppins — 1 5 9 1 . Kundkrsy 
Meurerus (Joan,) Xylander — 1592. Pifcator — 1593,, Siie*viui — 
1595. Helmreicb-^l^gS, Fiffeldy Snellius — 1598. Scbleufn.'rus-^ 
1^199. BuU^r~xGoo, Gktfmamiusy Reinhardsy Reymers^ Schey, Sculken^ 

ij/^*— 1601. G^w, t/>)^— -1602. John/on 1 603. Caraldusy 

* Gnif/eman's Magasum for M^t 1756* 
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Ckchi9*v^eus, Davtden^ RkbterSy Riefens (Jfaac») RomanuSy Jt^aferus^ 

Wurftifius^-'^ i6oj^. CcrUs, Frijim, Landus^ Se^jrernvici 1 605. 

Dih<vadiiis-^i()o6. Chawuet^ HoffHns^ Rmn£lIus'''r^i6Qy.de'vitij,. 
AfrKr^«i fC^/y?.^— -1609. Barlaamusf Engelbertus^ Hmifihius^ 
PedAoldtt-, JViUgo<veh, Zuichetta-^i6 1 o, Lojpuiy l^oviomagus^ Sotters^-^ 
16 n. Campanellay Her-marti hongomontanus^Mttius^ Ke/eniuSt Seyf* 
rinus^^ 1 6 f 2 . BrandiSy Kauffungersi Lauremhergius, l^ittekindr—l 613. 
AlftediuSy Brunus^ Jacobij Latcmus^ Ntudorffhs, Wilhdmus — 1 61 4. 
KrafficHf MonhtmiuSt MuUerus (Chrift') ^^/fr<i-?— 1615. a'Cuten% 

'Finckiusy Gruncwaldf Lucius 1616. Daeirus, Rudoljfs — t^i6ij.' 

Faulhabern^ Hainkelmtmsy. Heern^ Langius^ VitaUsy Zonjea \6 1 8* 
JSahgusj Cappausy Gtigers^ Lucas y StephfinuSy Urfinus^ ^^/^— '1619. 
Larrt^^ OlmiSy RemmtiinuSy Strubius --^ 1 620. Be^erny CqJJini^ Heft" 
nings, Kandkry MaUipertuisy Mi^y^i^h RoJJglsy Fan-Zefen^-^^iSjA. 
Bec/jmopiusy La'vusy Muiicbs, SpiicKj. — 1622* FolUtius — 16^ Riejens 
(Ada7n.) Wagner — 1624.. Brigs y Bu/cheruSy Ca^/ar, Kepler^ rliufviUe^ 
Kaien — '1625, 5^r^?»— 1627. Feronenfis — J628. Tacciifiy Vfdcq.^-^ 
1629. Malleolus — 1630, MulUnghaufen — 163 1. MuUerus (jacob^ ) 
Oughirtd — 1633. Rtnu ojf Rn — 1 635. Bartfchiusy Kruser-^ 1 6^6.^ 
Criigerus-^lST^^^ Fan-Scboten-^iS/^o, Cbofviny Salmtf^^ jobf^on 
— 164X. Currius — 1 644. BuIUak^usy Launayy S7mrna:u5—r^\6/^6.. 
Mrcra>lius'^^'^\6^j. Schmidts y Trencbani'-'^"^ l6^S, MidSefi^rpius^ 
Renaldus-*— 1650. Frotrmius^ Meierusy Mengtlusy Nottri^eliujSy "fj^eierus 
i— 1652. Pierantonius — 1653. Meenenaer^ MolUr^^-'^iSt^i Racquet 

—1656. JVaUisy milisford 1658. Dr^, Gendrty H^Jpkan/^e^if, 

Record''^^-^\66o, Bebnty LeotaudttSy Wingate^''^-'l66l» Rej/herus-^^ 
1662. StrauchiziS'-'^^lOS'^, Dukey Le^vera, Scbotius^^l66±» fiiermans 

1665. Kircher 1666. Br anker y Pajottusy Pell 1667. 

. €la<ve!, Foigt l66^. Bahr, PhilipSyTylkavjJki"^ i6^9«* 

• Be^verege, Grajjhiriedty Hoddery JamblichuSy Ker/cyy Zarago/a-^lOTO. 
Brtnvf/y JackjoKy Ke^wtony^iGj i, Clariy Fontaine', — 1673. MorlanJ^ 

Setvsrius^ Tabir.gy Taffius 1674. Brajfery GoftignuSy Mer cater — ■* 

1676. FcrbesyHiigerus — 1680. ChutnamyTartaglia ^1687. %f- 

daincy Moore 1 690. Haivkinsy Mandejy Pickering * — i So 3 .* 

'L'^ybcurn 1 694. Prejlet i— 1696. Chamberlain y Jeaki^ — ■' 

/i6cjy. Mofc-^ — 'I700. Jyresy Cocker y Coky Heinlin, SturmiuSyTreu — 

1710. Ilnrris, LydnU Royp.t'y Ward^ Wolfius 1714- Cunn . r 

, . 1-so. Fvtier, GordTKy Hat ton, 7*0"^^, 5^.!?r/f— — 1423. U^'tlls' '" ». 

I":;. Cimrn.mhe 1728- Chamber Sy Hayesy Hill- ^730- 

]\!<:/iC-hi — ';\tl* Leadl^ttfry HrJgkin — 1732. Grey, PFilfon-^ ■■ 

"IJ^s- ^^■>'l'y', Mct'lir?^ Sh*!kyy Slip kens 173^- Barrenie^ WlfloH 

J 7 ?7 • Gn) e, ^'l-iHehoufc 1 740. Fletcha\ Welf.er -^ ' 74-^ • 

11, '■•'ft ^743* Hoirrjis '744* Fificr, Wcrley-^, ^745» 

CJ.'Opp]i\ hAiiyhhayn, Pardon 1746. DilworthyHolltday ^1*747; 

J^u-'^uri/s, ki-j.^'d J 749- LG^ve ^75 >* Smiil: "^753* 

• 'l\'Tt^y, 'fhcfUry rfimiiig ^1755.. Martin. * • 

Havin^y tluis givcn-lbme Account of the Antiquity and Progrefs 
of ArJujiiitruc, we iiiail novv' piticccd to fay fomething concerning 
it? ITcfulnefs ; which at firft Glance appears to be ib great, as to be 
ineiiiiv.able ; ibr, without it, we could not fo much as have a com- 

plcat 
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pleat Idea of JNumber,' Weight, and Meaifure; an4, without it| 
'TraffiCi i^c. muft immediately ceafc. 

' " Ptah htUit iir fuchEfthnation, that he faid> *< Take awayArith- 

•^^ lActic," which is the Art by which we come to the Knowledge 

^•"txT Weight aiid Meaferej and^ all that remans is bafe and of no 

'*•• Eftimation.*' It is an Introdudlion to all other Arts and Sciences, 

ana, without f<»ne Khowkdge firft obtained of this, it would be 

f ittiiffibfe t6 make a FrOgrefs in any other. 

' ' T^imibefs^iiefo much thv* Meafare of eveiy Thing that is vain* 

''i9l^,l\act'Sit J^chard Ste^k thmki ^ « it is not poflibte to denlon- 

'"-»*' ffrite Ae Suecds bf any Aftion, or the Prudence c^ any Under* 

■** tkEng, witMoat themr.^* • 

• * TK moft aiicient Method of Numbering was by the Fingers ; 
^tCk which iohvftm ii fopp<jfi*d to allude^ when he fays, ff^ifdem 

"^^^k^B^^^tokB'lefigfh if D^s in her right Hand i and Sohmn 

^Aeikrgfe^fl^ m its Praife in another Place, where he breaks oat, 

^')ft^U '&^Lcrd,'baft'd^lfrifed afi Thwp^ in Me/^fitrt^ Numher^ and 

,~",' ^ ^fcipffietie Witt fiicw to the great Adtantages that inay redound 
\^'i5i}^n^ iti General^ by a happy Notation or Expreffionx>f our 
•^iifoogfitr^'^Tpr k is owing lo the Arabian Method of Notatton (fee 
''"€31$. ft} Elfey I.) that the mbft complicated Operations are ma* 
^fi^^^A;f<i ^iitteh Eife and Difpatch. 

<'^- \^S~Att wiH 'fce>xr ui ' the Conduct and Manner of the Mmd, 
'^ wlittf «ifil5ioyed in the Ex^^fe of Invention 5 and the great Advan- 

* ifec^derfved' fremiti an artful Method of claffing our Perceptions* 

• Why (JonfiderMg Numbers as divided -into Parts, (by the Method 
'*iT Notation) we are abk, eafiiy and readily, to perform that by 

* c^nfideifeg their refpeftive Parts, which would perplex and con- 

• foOnd the tilitid, to confider their Wholes, without confidenng 
*' JhefrTarts feparately. This ttianifeftly appears in the Operations 

of A**tt0n/ Subtraaion> Multiplication, Divifion, ^e. for, 
' though kgws beyond the Lidiits of the Human Mind to find the 
"Slim orProdua of two very large Numbers, without confidering 
' their Parts feparately, yet, by-fiftding the Sum or Produft of their 
'- leveraTPares, we, with very little Trouble to the Mmd, eafiJy and 
"^rcadilvy find l^e Sum or Frodua- of their Whole* : Since the Sum 

or Pfoduft of all their Parts muft be equal to the Sum or Produd 

■"of their Wholes. . a^ . c .t. 

"■ Tt is now high Time, and neceflary, to give fome Account of the 
'prefent Performance; for, as Arithmetic has been treated of by 

* fach a Multitude of Authors, perhaps fome may think there is no 
*' "iWeed of this, or any other new Treatifc on this Subjeft; and, there- 

^^foit i6 feiid a Book into the World on a Subjea that has gone 

^ihVoueh fo many Hands as this hath, without fome Introduaory 

Aicount, is but little better than expofmg it. I ihall therefore 

- fifif obferVe, that, fuppofmg I could not naake any Improvement m 

- 4rit^pietic, yet, as my Intention is to pubhfli a Courfe of the Ma- 
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thematics, it would be neceffary to hf^]^ km^\lifti7^ vS Ais^ 
metic to render that Courf^, compleat; avid therefbrie this, lalone 
would be a fufficient Reafon ktx Writii^g; on l^ia %t>id£i: iBut «kiB 
it i$ hoped will.be found to he th^ kaii 4>f ^gty Rtiife^rili Viodiea-' 
tion of thefe EfTays, •...;'' 

Long before 1 ha4 any Thoughts of *pttbii(hHig •^fi^TrQttife.iolf 
Arithmetic^ 1 looked into feveral Anthmeiical.WfitQr^ fb^Ae&e^ 
monfh-atiotis and Reafona of all tlie Rules; ^b^t di4 '^Ot li^ s ctiwi fl i 
ftny Book that contained thera. Th^^^ateft Partrof ^ke-TociilUes 
, that are mofi; eflcemed, .^re:fo very 4elip6tive that-dify* Ai^. tot^ 
much as contain the Demonftration of a fu|gl(rlUi^, Tiiei bcft 
thatcame lo my Sight were irai'^&Iii^r0du<di^'iH>^beiIiitoMt)at^ 
and Ker/ey upon JVingatei but the Rule* -^refew iliNilllter iJial 
ihefe haye dcmonflrated. In (hort, it is notqri^iMi ttofoelb SKr^ 
ers, * Tea(;hers of ArithifietiCyi^ave too much fii^MMliUi vi- 
able Part, without which a Perfon can only wQi^j^ hy<Ro«e> jnft'Kts 
a Parrot is taught to prate ; not having fcen the Reaibattt'Ifivefti- 
gatipii qf the Rules he i^kes 4LJieo^ Hqim^ (^}b^ a:p0tfo»»jbebl^ 
afked how he knows the Rde3 to be tr4ie» .<««». cnly zfAtn^'^^mkk 
an Author, or fuch aM^er told opefo: liowli^bjetkeaiisibdi'fil 
one to be mi^ed and to make ,Uie oi falie Rulet ? -Father, iibk>«i{fli 
the Method of teaching the. Rules without Denooftmioxts ^nxff 
ferve .the' Purpofe of the Idle, ;ind the Wo^Ms^ 'udio^if the^ 
^an be taugh t feme .pra^lical Rules, <by which • they tsxf QaatAait 
through fome Buiineis or PoA,. have as;:^u€h 'as tbry Hd«fiBe» 
and more than they deferve; yet how can^he inqiiifitive and Baitio-» 
nal Mind be fatisjied, without f^ifig.'the Natuie and ReaJon; of 
Things ? Certainly ,no PerfOfi^'who has not taOed it»>iian be.^J^l^ 
of that exquiiite Pieafure, (Pleafure mtieh more delightful than- dio 
. g^eateit Enjoyment of the Senfes) which fuch Minds pofie^ os>di|y 
Difcpvery of the Nature and R?afon of Things^ It is tttsTalle; 
this Cuiiofity, and.Abilityof enquirii^into the Natute -ofiThini^, 
which is tlie principal Charaileriilic.thiKdiiUpgiuflies Ma? fo muck 
foperior to. the Urute ; ior neith(6r ojur l?or.ax W. lcCifualPleaft*«« 
are a fuiHcient ]J)ii?>n6ion ; for who can a^irm thai ouf fenfnal PlfUt* 
fures are greater than tliofe enjoyed by fome of -the .brate Ckcsiti*^ 

* H:uin7, in the General rrrfucc, fiid fomcthing on the Adirantagc p£ h|iy^- 
in; a good Mailer, it rr.^y be cf fon.v* U/c ro -caurion Pafcnte to/;e carctul in tnC 
CMicriccof a PVcCe'Ttir for th'-ir Children -, lor thiTe are Q^adks in Mathematics aj. 
WcU as in Pl»*/l»c, am^, asMr.K'*A/?^r viftjy ol^frrrt-', iri his EflTdy.oh Edilcltton, 
M'Hcn a i^aiT has tried ail .Sh;n< and iHU f-tiled, if he can but'— b6mp1ite the 
Minutes in a Year, ortlir Jn«iies in a Miie, he (rts u;» tW a Tftichcr of Arith*« 
mcric, and, by the Bait of low Price:, rerh.^po pu.^r., aNunibcr of Sch(>lars, Midy 
thuiimpoAiig on th'r in-onf;.!?rrire Paicnts, l>oth loba them of their MonCy^ 
and the more unhappy Cuildrfn of thch- Tiftne. . 

The Ignorance of fo mww Malki s is really the Fanit of Parents, for what iff 
fai4 in N" . 313 of Mr. Addifo:i\ Speclatcr is rtridtiy true, n/ifc; « We oft^ fee 
'< zo Parents, v.ho, ihougli each cxpe£b his Son Should he made a Scholar, 
«* arc not contented all together to irakc it worth "Whiie for anv Man of 'liberal 
** Education to take upon hm the Care of their InftrudMon." The Confequence 
of which is, that, « for Want*6f Encouragement in the Country, we have many* 
^^ a (romiilag Genius fpoiled and abufed in chofe little Seminaries/* 

tion^ 
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lin^. And, » to the Form of dur Bodies how nea \y do Tome of 
tfaeiApt^kind^^proadi unto !t, particularly the Orckit^Otan^ which 
i»ireirp{(ctl6 dijitfentin Shi^, ^c. frocaihe Human Species? 

b.'lJ9poA tl^l0 Ceafiderattons; I was determiiie-d, for my own Ufe 
s^ that of my Pupils, to attempt to, dcmonllriitc all the Rule* of 
Glradicid^'ArMhQHtk; ncrt having then any Thoughts of making 
#&X|i|S9Ulc^ butno% for theReafons mentioned in the General 
jta^kfoi^ l)^t yielded to the Pablicationof them. • 

?.^:^^ tOQgh Pmaghtof thefe EiTays was almofl finifhed, before I 
IraiNk aoihr Thb^ of Mr. Ma,kolni% Arithmetic; in which, when I 
fsfi hdm its (^D^vSifSf^ \ ^ught that ingenious Gentleman might 
tawtoto what was my Intention ; but, upon Perudng it, found it 
qao|difl#;2b«<aMf maleHal Objedron to. the publifhing thefe Eflays, 
as tiil&y^amM^uom the following Reaibns. 
-d;i/ B^Cau^kis-M defigned as the £ril Volume of an intended 
!Erdat^Q^£ th€r Mathematics. 

i\'S.^:'Tliiei^'Mft. ilf^/fo/m's is both an ingenious and laborious 
^Eveiltiib^'' Kid dbprnids with many. Things not ufeful in Pradical 
AnthmoBcy atid which more properly belong to Treatifes of Alge- 
bra,. 9^itk»^ «« fevera! ufeful Rules omitted, pnnicularly Single 
9pibrAHible Foittioft ; Rule$, without which, many curious and 
iffefiil Quedtons^ould not be eafily folved by thofe Peribns who do 
^oduiiderftand Algebra; and I may venture to afErm, that Double; 
YtSaeiA jazf b§ of U{b even to ^Algebraifts, in fbl ving fome adieded 
9ni'tkpQpiCtiUtl'£^uation«, ^r. more expeditioufly than the Method 
af&rib&( 

: > ^U'LaOiy^ The Bixik will deter many from Peru.lne it ; for verf, 
fit^^Lmm^fs would be willing to ilu(fy 526 Qnarco rages, before 
tissyarnve at the Golden Rule. 

./iHeoce, after all that hath been hitherto done by others^ I flatr 
tW: ibyidf with Hopes, that a compendious Treatife of Pradi- 
«al'Ai£thniefic, 'with fo much of the '^Theory as is ufeful in De- 
vomftratlng the Pradjce, will meet with a* favourable Reception ; 
bftvi^ifiiewn to all impartial Judges, th^t the great Number of 
WtitiEU on tkis Subjed cannot be any great Objedion to the Pubr 
lid^.af thefe Mkys. 

As to the Method made Ufe of in treadng thefe EfTays, the Rea- 
der-Will firft mind the neceftary Definitions and Axioms; then the 
Rtile with its Illuftration by Examples, and its Demonftration ge- 
nerally in a Note. And, being of Opinion that it is beft to treat 
c\'ery Subjcd dillinft and entire by itfelf, to prevent ejnbarraffi ng 
the Learner, he will find the Dodrine of Vulgar Fratitions at the 
End of Common Arithmetic; and, for the fame Reafi>n, Decimal 
Arithmetic is treated of in a feparate EfTay, The Demonftrations 

* Notw-icfaibndijift the Aflertion cf feme ingenious- Authors, who, having ac - 
quired Tome KtBOwledge in the Algebraic Art, entirely contemn and (light th's 
Role, ^ad fay it isooly ufeful to fuch as have no Acquaintance with Algebn, and 
fitoolyfor the Ignorant anH Indolent j yet, had they been well acquainted with 
the Application of the Method of Trial and Errors (as feme call this Rule) they 
wi»uld have been coAvinoedy that it may be of g;i;at Vfc even- to the molt expert 
4le;i»aiftSf 
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are Algebraical, becaufe that Method i« both the eafieft, and (hort- 
dl ; and, without it, many Things could not be well demonftratcd 
at ail; and the Algebra, here given, will not only ferve fbi* ^if 
Pmpofe, but alfo be an ufeful Introdaftion to the Algebf^ Artf 
. wUich will be more (mIU treated of in its proper Plac*. T\m AU 
gLbraical Demonltrations aiegii^en by Way of Notes, beeattfe^lf Vto 
• Learner hatli nut ah cruly acquired fome Knowledge in the PlftClital^ 
Part of Afiihnietic, his beit Way of Stttdying will be to g^t' fe»ft 
fome Acquaintance wiih that Part, omitting the Algebraic^^P^titti 
his firft Reading; and then, in his fecond Reading, to take in the 
Algebraic Part as it occurs. 

In the Courfe of this Work there are feveral Queftions in Ytrkf 
taken from the Annual Diaries, ^c. Not on Account of the Accu- 
ra tenets of the Verfification, (for in that many are deficient) but for 
thefe two Reafons, i. Th^t no Solutions, at leaft by Arithmetic 
dniy, have been publiihed of them; ^* That they have ^en 
^und by Experience to contain a kind o£ Charm, to entice ylung 
Students to folve them. . ■ ^ 

For a more particular Account of theie Ef&ys; the Reader is de^ 
Iked to look into the Book itfeif; for I ihall nqt detain him here, 
with any Thing more in its Favour, well knowiiig^that, if it has nof 
Merit lufBcient to recommend itfeif, all that I could here fay would 
be of no Service, Therefqre, fuch as it is, I fubmit it to the Exa- 
mination of all impartial Judgea and Lovers of Truth ; defiring 
* them either to pafs by, or candidly acquaint me with, what they 
find amif? ; for I fliall not be aftiamed to retra£ty or alter, what^ 
ever (hall appear to nie to be not confident with the Nature and 
Reafon of 1 hings, 

BENJAMIN DONN. 

^ As tl\e Author at firft had an Inclination topublKh thefe 
Efiays by Subfcription, he thinks himfelf obligated to return 
Thank* to the Gentlemen who ofiered to encourage that Defign. 
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]i;N the General Preface, we have hinted, th.it, if thefe Eflays 
meet with a favourable Reception from the Public, we intend' 
to .attempt the .other Parts of the Mathematics, as a new aiiU 
Qompendious Courfe of Mathematical Learning is, in our Opinion, 
a TUng much wanted: And of the fame Opinion is a learned 
CI<NfreQM)ndent, as will appear by the following Extradl of a Letter 



** Whitbv, Feb. 5, 1757. 

"SIR, 

«< ^ — ^— ^iittcercly wiih thit what you are now printing way 
** X anfwer yoof Exjpeftatidn, and meet with the Approbation 
** of the Public. As loon as I fee your Eflays advertifod, I intend 
'« to be one of the Parchafers. J have long thought a compieat 
<< Syftem of Mathematical Learning to be a Thing much wanted^ 
^ ^d which, if w^ll executed, could not fail of meeting with 
<« proper Encouragement-*-"— As for Oughtred^Ozamtmiheyhourny 
** and fbme others, which were looked upon in their Age as good 
*'^ Things, they are now grown quite obfolett, and are hardly 
** worth the Notice of ourpre(ent Matbemstticians^ any more.th^ 
<^ the voluminous Performances we me^t with in Harrh^ CJ^a^iieff^ 
** and other DidUonary Writers. 

" Tour mofi bumUt Sir'uanij 
' « Lionel Charlton." 



I 



0( the E R RJTJ. 
In Works of this Nature it is ijnpoffiblc but Errata will hap- 
pen : but, if they are more in Numbbr tltiui fcnte iteigliteirpea, . 
the candid Reader will attribute tbem to the Author's being, M 
the Time of Printing this Volume, about aoo Miles diftantfrom 
the Prefs. Note, The Letter if. added after fliie Number of tke 
Une fignifies to count from the Bottom. 

Page 8 1. 1 1 /5. for having r. han^e ; p. ^7, in the Operation in 
Art. 69. the Line between the Numbers 1 15 and jj fliould be be-, 
tween 23 and 34500000; p. 32 in the Margin, for 8350768* 
r. 88350768 ; p. 34 I. 1 1, tormnlikefy r. like^; p. 40 1. 21, for 
^ X rni- », r. 3 X r li: » ; p. 60 1. 20, for i rtmaining r. 41 remain-^ 
ittg ; p. 6 1 1. 20, for in r. into ; p. 64 1. 8, for Duaniities r. ^uan" 
titles ; ibid. 1. 9,^ for Oy t, r, iufc. rr fhe Divi/or r.axhxc fsfc . 
=r tiff Di^ifir ; ibid^ I. 1 1, for ^ext note r. next ^ote ; ibid. I. 
' 12, aft^r by r. dividing % p. 66 in the Note 1. 5 3. for ht x, b\ia* 
96 I* \hy for an/wer€dj^L r. an/wered 2I; p. 98, 1. laft, fot 107 
r. 163 ; p. 104, in the two laft Lines, for 10, oz r» i,czi p. 112 
inQueftion fecond, for S r. 5; p. f 22 !. 2ci* for llfefrr: rhdre ;' 
p. 133. Art. 226, for ie/s than f. hfs% p. 153, the marginal Rder-* 
ences ftiould be * 306 and f 305 ; p. 156 1. 7, for i o r, 9 ; p. 
157 1. Zb, for 293 r. 312 J p. I58I, li, for if a But t. iff a 
BiU\ p. IC9, 1. II, for 2Q9 r. 318; ibid, in the marginal Re- 
ferences, for 293 r. 3 12, and for f ^96 r. f 315 ; p. ioi L' 12, 
for : Men r. : 40 Min\ p. 164, for Month 9xiA Months r. Wetk and 
Weeks refpediively ; p. 174 1. 2, for 589 r. 598 ; p. 177 1. IQ, 
for 10^. X 10/. r. 10/. -}- 10 J.; p. i7$l. 2 J for 349 r. 87, and 
fcr 4?- ^' ^rs- < P^ f^? ^- 20 ^. for ^»/i? r. ^i/^; p. 1^7!. 17, for 
in that r. /« - thai ; ibwd. 1. 18, for in that r. in | /^»f ; p. 191 1. 
19. between Flemijh and 19 place : j p. 197 1. t. *)f Art. 405, 
blot out not ; p. 20 1, Example 2, for 6d, per lb r. lod, p^ ib;p. 
2*3. Art* 418, the Numbers 48 and 72 ihould be linked, and 
r.ot 40 and 48 ; p. 204 I. lO ^. for intended x. intend^ p. 205 in 
the firll Stating, for — r. : ; ibid. 1. 4^, for AUigat Aionlternate r. 
Jlligailon Alternate ; p., 207 1. 14, for lafi r. leaft \ p. 233 1, 2 1, 
for Cither I or x. neither l'norif,2^^ 1. lo^ for ^ x. b^ ; p. 

237 1. 9, for 8 r. b^ ; |M. 1. lafl, for zrx 4* * x ;r r. 2 r-j- x xxj 

p. 240, for a-\~ b^T. a-^p ; ibid. 1. 3 ^ for « — r r. » — ^r* ; p, 
2 ^o, at tiie Beginning of 1. 12 b, prefix the Allerifm *; p. 247, at 
theFndofArt. 485, write and the lefer Root ;ihid. at theEndof the 
Note for Squares r. Cuk^s ; p. 265 1. 14^. for Profit r. Proof; p, 
276 1. 5 ^or futp-f^dr.fuppcje . p. 294 I. 1 8, fot Eyes r. Ears-y p. 
300 1. 5, for \r. I- ; p. 303 1. 8. of the Note, after ^ote write 
f ; p. 30S 1. I^iox Ahbre'viaticnT. abhrenjiated; ibid. 1. 15 and 26, 
for X r. -f i P- 324 1. 4, for i Z), o's x I 'with dy oV r. i 'with 

D, o'j -f I 1,'jith dy c'j ; p. 348 in theMLine of the Note, for - 

b h: h 

.. X c X, — z:z~' X c; p. 'izz in Note I. 2 b. fox ex. d; p. ^c6 

f,i the Li:Z of the Nc:c, for b hs'i^^ zz v. being =: b, . 
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^ Q^s, S^v^^iwe^f SAt 43^/. 11 ; Ducatoini ^ HMmd 
JV^f^tioai ; GuldeAof Z«tf27^.7; old /r^iViv Piflokb Stand- 
if4Wtigkt4.6aij 
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Square 
32761 
37636 
152881 




R. 

394 
5«9 

S70 


Square 
155236 
269361 
324900 


R. 

899 
923 
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Cube 


R. 


Cube. 
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912673 

8615125 

8998912 

«S>S3757 


35^ 
47^ 

586 


.43614208 
107850176 
14^2236648 
201230056 


651 
685 
711 
S40 
S44 






Ti 


ible of Primes. 



Square 

439569 
80&201 

851929 



Cube 

275^9445 » 
321419125 

3594*543 » 
592704000 

001211584 



For 9069 r. 9067; for 9541, r. 9547. 
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ESSAY I. 

On Vulgar Arithmetic K, 

CHAP. I. 

■ 0/"DeFINITION"S, ^c. 

i.Tk MATHEMJriCKS ( .«*9H««rMi ) 
i\/l originally fignified any DifcipHne, or 
■Lv JL Learning { y.^p^,f } -, but 'now is the 

Science, or rather thofc Sciences,, which enable us to 

conlider the various Relations and Properties ctf 

Quantity. 

2, Mathematicks may be confidered as confifling 

of two Parts, viz. 

1 . Pure, fimpky or ahftra^ed, which' treats of 
Quantity confidered in the Abftra£t, i. e. without 
any Relation to Bodies, or fcnfible Objefts. 

2. Mixt Alathematkks conCder Quantity as 
fubfiiting in material Beings. This is a very ejiteu- 
five Part of the Mathematicks/ 

-B 3. Ma- 



DEFINITIONS, 

3^. Mathematicks are alfo divided (by fome Au- 
thors) into Speculative andPraftical. 

Speculative treats only of the fimple Knowledge 
of the Thing propofed, contenting itfelf with the bare 
Difcovery of Fallhood, or the Inveftigation of Truth. 

Pra£lical fhcws fomething ufeful, or advantageous 
to Mankind. 

^.'^antity^ {^antite^ Er. S^antk^s^ TuZt.) may 
be defined to be whatever admits of any Kind of 
Computation, or Menfuration •, or which, by Com- 
parifon, may be faid to be greater, or lefs, than ano- 
ther Thing of the fame Nature^ 

5. Unity y (UnitaSy Lat.) is the Idea we have of 
any Thing confidered as alone and undivided ; or 
as feveral Things coliefted into one Whole ; (not 
taking Notice of any Differences that may happen t9 
be amongft them in other Refpefts ; ) as one Pcn^^ 
one Ship, one Flock, GV. in Contradiftinftion to a 
Multitude^ or many, as Pens, Ships, Flocks, ^c. 

6. A * Number [jStombre^ Fr.) is either an Unit, 
or two OF more Units collected togetherr 

It is by Nimibers that we explain how many the 
Objefts of OUT Knowledge aare, as. how many Men, 
Houfes, Ships, &c., 

Numbers are divided into three Kinds, Integers,. 
Fradlions, and Surds. An Integer is that which an; 
Unit meafurey ; a Fraction is mcafured by a Sub- 
multiple of tlie Integer; a Surd i&incommenfurable 
by Unity. (In writing Numbers we wjakeUfe of thefe 
Arabian Charaftcrs, o, nothing;, i, one; 2, two; 
g, three ; 4, four ; 5, five ; 6, fix ; 7,. feven ; 8, eight ; 
9, nine.) Thus 3, when confidered as fo many di- 
ftind: Things, as 3 Farthings, (3) is an Integer, or 
whole Number, and is meafurable by an Unit; for 
I is contained exaftly 3 Times in 3 : But when y 
Farthings arc confidered as Part of a Penny, as ^, 

(thiJce 

* It has been diiputeJ, wBetHer an Unit be a Number, by fome 
ingenious Writers; however, it is evident, that, the Definitions of 
Terms being arbitrary, k xna^ be dcKned^ ta that an Unit may^ oc 
vR'Xf »>9t be iiMumber- 
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(three Fourths, or 3 Parts of four) then it (vtz.i) 
\s a fraftional Number ; and is meafurable by a Sub- 
multiple or Part of the Integer, viz. by 4» one 
Fourth of the Integer.; for one Fourth is contained 
in three Fourths, cxaftly three Times. As to a 
lurd Number, it cannot be well explained in this 
Place ; and therefore we fliall refer the Reader td 
Etolution in this'Eflay ; and for the Definitions of 
Muldpleand Sub-multiple, to Multiplication and 
Division refpeftively. 

7. Arithmetick, ( A^/^/tAaV and |U€Tp«« ) is that Part 
of the Mathematicks which teaches fome of the chief 
Properties of Numbers, with the Methods of apply- 
ing them to Computation in the common Purpofes 
of Life; fuch, forlnicance, is coniputing the value 
or Price of any Parcel of Goods, either bought or 
fold. There are federal Kinds of Arithmetidk, as 
Vulgar, Decimal, fcfr. but in this Eflay we fhall 
only illuftrate an,d demonftraC^ the Elements of Vul- 
gar Arithmetick ; fo called frorrl its being that 
which is moft commonly Ufed and befl underftood 
by the Vulgar, or common People. 
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CHAP. IL 

(yNotAtloN* 

8. Tl Y Notation^ ( Notation Lat. ) of NufHefation^ 
IJ (Numerationy Fr.) we underftarid the Art of 
reading and writing Numbers. That this may be* 
regularly treated of, the firii Thing to be done is to 
Explain the Charafters we intend to maketlfeofj 
which are as follows: 

*.", Therefore. 

+, is the Sign* oi Mark fof {Kiore^ bt) PlUsl 
or And. 
p— , the Sign for {Lefs^ or) M#f*r. 

B a ^, the 
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X, the Sign of Multiplicafiofh as 2x3, is, 2 :mul- 
tiplied by 3. 

•7-> the Sign of Divijion^ as 4-7^2, is, 4 divided 
by 2. 
. rr, equal to, or the Sign of Equality. • 

We have already taken Notice, that i, is the 
Mark for i or an Unit •, 2^ two-, g, three ; 4, four; 
5, five-, 6, fix-, 7,feven; 8, eight; 9, nine; and o, 
for nothing : Now, the better to explain what we 
mean by thefe Names,, it may -be proper to obferve^ 

thit 

, 1 + 1=2, is called^ in our Language, Two^- 

i-j-i+i=3» Three, 
i + i-j-i+i— 4, Four. 

i4t1 + i + i+i=59 Fiver 
i-j.i+i-j.i-|.i-j.i=:6. Six. 

1+14- 14-1 + 1+1+1=7, Sfeven. 
1 + 1+1 + 1 + 1 + 1 + 1+1=8, Eight. 
i+i+i+i + i + i + i+i+i=:p, Nine. 

Or thus, 1 + 1=2, 2+^1=3, 3+1=4^ 4+1=5^ 
5+1=6, 6+1=7, 7+i=8> 8+1=9, and 9+1 is 
cd^led Ten ; and ten Tens a Hundred, ten Hun-* 
dreds a Thouiand, a thoufand Thoufands a Million, 
a Million of Millions a Billipn, a Million of Billions 
a Trillion, a Million of Trillions a Quadrillion, i£c. 
The intermediate Numbers are thus named : Ten and 
one are called Eleven; ten and two. Twelve; ten 
and three, Thirteen ; ten and four. Fourteen ; ten 
and five, Fifteen ; ten and fix. Sixteen ; ten and 
feven,. Seventeen ; ten and eight, Eighteen ; ten and 
nine. Nineteen ; ten and ten. Twenty : Then twenty 
and one we call Twenty-one; twenty and two»' 
Twenty-two, i^c, till we come to twenty and ten, 
which we call Thirty ; the next » ten. Forty ; the 
next. Fifty ; the next. Sixty ; fevea tens. Seventy ; 
eight t^ft«. Eighty j hiae tens, Ninety ; ten tens, a 
Hundred : Then we fay on a hundred and one, a 
hundred and two, i3c. - . 

Q. For 
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9. For the readier Writing and Reading Numbers, 
it is now, through Cuftom, an eftablifhed Rule, that, 
when a Number confifts of feveral Places, the Fi- 
gure, which is in the firft Place, on the Right-hand, 
fli^U denote (as alfo when it ftands alone) only Its 
(imple Value : But the Figure in the fecond Place, 
counting from the Right-hand towards the Left, 
(hall be. fo many Tens as it would be Units in the 
firft Place -, and fo onwards to the Left, always ten 
Times as much as the fame Figure would denote in 
the preceding Plade. Thus, for Ji^tamplc Sake, in 
this Sum 3333, three in the firft Place on the Right- 
hand is only 3 -, 3 in the fecond Place towards 4:he 
Left-hand is 3 Tens, or Thirty ; the 3 in the third 
Place is ten Thirties, or three Hundred ; the 3 in 
the fourth Place is ten three Hundreds, or 3 Thou- 
fands : Hence that Sum may be read thus : Three 
Thoufand, ^ Hundred, and Thirty -three. 
; 10. But having, many Times, Occafion to write 
down fo many Hundreds, Thoufands, Csic . without 
any intermediate Terms, it Ls neceffary, to prevent 
Confufion, to fill up the vacant Places with fome 
CharaAer, which, in itfelf, fhould fignify nothing •, 
and hence appears the Ufe of the Cipher (o) no- 
thing-, thus E. G. we may write three Hundred 
thus 300 ; for, by Virtue of the two Ciphers being 
placed to, the Right-hand of the 3, it ftands in the 
third Place -, and therefore, r^by the laft Article, 
denotes three Hundred. Thus alfo 30, is Thir- 
ty, and 30000, thirty Thoufand -, and hence it will 
appear that 3 5071 is thirty- five Thoufand and 
Seventy one j becaufe the i (landing in the firft or 
Unit's Place is fimply i •, the 7 ftanding in the fe- 
cond Place is Seventy ; and the 5 being in the fourth 
Place is five Thoufand : Laftly, the 3 being in the 
fifth Place is thirty Thoufand, and confequently the 
whole Number is thirty -five Thonfand and Seventy- 
one. Hence it will be no difficult Matter to under- 
.ftand the following Table, 

B 3 I Units 
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Units 


1 


Tens 


ID 


Hundreds 


I GO 


Thoufandis 


I COO 


X Thoufands 


lOOOQ 


C Thoufands 


lOOOOO 


Millions 


lOOOOOO 


X lylillions 


ipooopoo 


C Millions 


loooooooq 


^c. 


, 



I 

12 

123 

12345 
123456 

1234567 
^2345678 

123456789 



11. The Learner being fuppofed to underftand 
^hat hag been already faid, we fhall now ftiew hint 

P 8 

how to re^d a very large Number, e.g. 614.521631. 

7 5 4- ' 3 ;* 

543261. 701810. 718432. I71816. 743215. 407184, 

1 ' 

32 17 1 8.76567 1. The Method is thus: Over the 
feventh Figure, counting from the Right-hand to- 
ward the Left, put i j from which count fix, and 
pver it put 2,£s?r. as in the above Number : Then the 
Figure pver which i ftands is Millions, that over 
which 2 is placed is Millions of Millions or JBillions, 
that over which 2 ftands is Millions of Millions of 
Millions, or Trillions, (jfc. Hence the above Num- 
ber may be read thus, 614 Nonillions, 321631 
0<^nUons, 543261 Septillions,. 701810 Sexilliops, 
718432 Qiiinquillions, i7i8i6Quadrillions, 743215 
Trillions, 407 1 84 Billions, 3 2 1 7 1 8 Millions, 76567 1 . 
After this Manner \^e may numerate any Number, 
|hough the Number of Places be very great. 

12. The Writing down of Numbers being only 
fhe Reyerfe of Reading them, when written, we (hall 
notliere expatiate on ; (efpecially as we fuppofc our 
Readers to have fome Acquaintance with more Rules 
than this ;) but fhall only take Notice, that Youths 
are fometimes nonplufled when fuch Queftions as the 
following are proppfed to them, viz. To writedown 
in Figures i.i Thoufand, ii Hundred, and 11 ; for. 

Want 
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Want of confidering that 1 1 Hundred is'i Thoufarid 
and I Hundred : But give them this Hint, and they 
will then readily know, that the above-mentioned 
Number is equal to 12 Thoufand, i Hundred, and 
II; and then they will prefently write 1 2 1 1 1 . 

13. When we are to demonftrate the Truth' of a 
Theorem that is not limited to particular Numbers, 
but only, that, on fuch Conditions as are therein ex- 
prefied, it will be as iA the Theorem ; it will not be 
a fuffkient Proof of the Truth of the Rule> to (hew 
that it holds good in fome particular Numbers -, and 
therefore we muft makc-Ufe of fome Contrivance, by 
die Help of which we may be able to argue ab- 
ftra6tedly from particular Numbers. In order to 
which, it is many Times the beft Method to put 
fome Letters, as a^ ^,^, &c. to reprefent the Numbers.-, 
and then, as thefe Letters may Hand for any parti- 
cular Numbers, whatever is deduced from Reafoning 
on thefe Letters, with the Properties common to all 
Numbers, muft be true in all poflible Cafes ; and 
hence the Name of Literal or Univer-fal Notatioi^ 
This Method of putting Letters for Numbers is al- 
fo called yllgebraical Notation. We have already faid, 
that 4 is the Mark for Plus; thus 2-+- 3 is 2 Plus 3 ; 
and tf-f-^ is, a Plus b ; alfo that — is Minus, and 
therefore a — b is a Minus b \ and = is equal to, 
as ^2 = ^ is a equal to b. The Signs of Comparifqn 
.are cr* and "^ -, the Mark for lefs than being 
C7", and for greater than "~D ; thus 2 cr 3 is to be 
read, 2 is lefs than 3 ; and 3 "T] 2 is, 3 is greater 
than 2. The Sign of the Difference of two Quan- 
tities is c/5, which is made Ufe of when we do no; 
know which is the greatcft of the Quantities ; thus 
^ CO ^ is the Difference between a and b \ that is, if a 
be the greater Quantity, it ftands for a — b ; but, if b 
be the greater Quantity, it is b — a. What other 
-Charafters we may occafionally make Ufe of, will bq 
explained in their proper Places. 

14. Sluantities may be confidered either as affir- 
inative, that is, greater thap nothing, or negative, 

B 4 ^V2^ 
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viz. lefs than nothing : Thus the Cafh and Goods of 
a Merchant, and the Debts owing to him, may be 
confidered as affirmative, or greater than nothing; 
becaufe they afBrm he has fo much. As to negative 
Quantities, though to fay that any Quantity is lefs 
than nothing is a Contradiftion, yet a Quantity may 
be fo circumftantiated with refpeft to fome Thing, or 
Perfon, as to be in effeft (with refpeft to that Thing, 
or Perfon) as lefs than nothing : Thus e. g. the Deb^s 
a Merchant owes, are, with refpe6t tp him. Negative 
Quantities; for they are, with refpeft to him, really 
fo much l^fs tlian nothing ; denying him to be worth 
by fo much as the Debts are, what his Goods, Calh, 
and Debts owing to him would make him to be. 

15.. In Algebra + is the affirmative Sign, and there- 
fore all Quantities which have this Sign before them, 
are to be underftood as affirmative Quantities : When 
there are many Quantities written, the firft, or lead- 
ing Quantity, has frequently no Sign fet before it ; 
but then it is fuppofed to have this Sign before it, or 
to ftand for an affirmative. Quantity. 
. 16. in the Algebraick^ or Amlytick Arty — before 
any Quantity denotes, that that Quantity is to be 
confidered as a negative Quantity. 

17. Before we put an E.nd to this Chapter, it will 
not bfe improper to lay down the following Corol- 
hries. • 

Corsllary i. If two Numbers (written in Figures) 

having the fame Number of Places, that is of the 

^greateft Value, which has the greateft Figure in the 

higheft Place! As, for Example, 83.o"*ii59aj and 

• ,2360—32359. . ^ 

J 8, CorolL 2. Of two Numbers confifling of an 
unequal Number of Places, that is the greateft which 
has the greateft Number of Places, e.g. ipi '""U 9*7- 

19. CorolL 3, If to the Right-hand of any two un- 
. equal Numbers be placed an equal Number ofFi- 
. gures, that will remain the greateft which was fo 
before. 

CHAP, 



ADDITION. ^ 

CHAP. III. 
0/*Addition. 

20. A DDITION^ (from add ^ from the Lat. addo) 
Jr\, teaches to find a Number equal to two or 
more given Numbers, taken together ;. tlut is, to 
find one Number called the 5/^;»', (Summa^ h^t.) or 
Total Sum^ which fhall contain fo many Units as arc 
contained in all the given Numbers taken together. 

2 1 . Pojiulate. Grant that any Number may be 
increafed by adding of another Numberto it. See 
Art. 25. 

22. Axiom r. If. equal Things be added to equal 
Things, the Sums will be equal. 

23. Jxiam 2. Such Quantities as are equal to one 
and the fame, or equal Things^ are equal to each 
other. 

24. Axiom 3. All the Parts, taken' together, arc 
equal to the Whole. 

25. It is evident that the Sum of any two Num- 
'bers may be found, by adding to one of the Num- 
bers (the greateft is the beft) feparately, one by 
one, the Number of Unfts contained in the other 
Number. . , 

Thus, for Example, the Sum of the two Digits 9 
and 5 is equal to g-f-i-f-i-^j-i+i-f-i, which may 
be coUefted 'together, by faying, 9-f izi^io, +i=ri, 
4-1=12, -f i=:i3, 4.1=14. But,' fince this would 
be a very tedious Method of adding la,rge Numbers, 
we muft feek out for a better j but firft it will be 
neceffary to make, by this Method, the following 
Table, exprefling the Sum of any two Digits, 
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Top Column. 



c3 

.a 



I 2 


1 3 4l 5l 61 7| 8 g| 


I 2 3- 


4 , 5 1 .6 1 7 


8 1 9 10 


2 1 3 4 


5 61 71 8 


9 1 10 II 


.^1 4 1 5 


6 7 8 1 9 j 10 1 II 12I 


4[ 51 6 


7 1 8 9 1 10 1 II 1 12 


I? 


5t 6 


7 


M 9 


10 


1 1 


12 


13 


14 


^ 7 


8 


9 1 lOJ 


II 


12 : 


13 


14 


15 


7l 81 9 


10 1 11 1 12 


13 1 14 


15 1 16 


8 9 1 lo 


II 


12 


13 1 14 1 15 


16 1 17 


9 i-o 


II 1 12 


13 1 


14 1 15 1 16 


17 1 18 


lO 1 II 


12 1 13 1 14 15 1 i6 17 I i8 1 19I 



26. The Sum of any two Digits is found after 
this Manner by the above Table, viz. Always find 
one of the Nunjibers on the Left-hand of the Table, 
and the other on the Top, and the Number (landing 
in the PUce^ where the Rows meet, will be the Sum 
required. Kg. Suppofe we wanted to know the Sum 
of 84-6 ; find 8 on the Left, and then againft it, in 
the fixth Column, we fliadl have 14, the required 
Number. 

27. By committing the above-mentioned Table 
to Memory, we fliall readily know the Sum of any 
two Digits ; and then be qualified to make Ufe of a 
much better Way of adding large Numbers, viz. 
Firft, take Care to place the Numbers to be added, 
one under another ; fo, that Units may ftand under 
Units, Tens under Tens, Hundreds under Hun- 
dreds, fsftf. Then add up the Row of Units j and 
if the Sum be more than Ten, or two Tens, &fc. 
write down the Overplus, and carry the Tens to the 
next Row, as fo many Units ; which (Row) add up 
as you did the firfl", and carry the Tens of this Row, 
as fo many Units, to the third, or Row of Hun- 
dreds ; and thus proceed 'till all rfie Rows are added 
'^p •, and then the Tens of the laft Row jnuft be 

placed 
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placed to the Left-hand of all the other Figures' of 
the Sum, and then the Whole will be the "Tofal Sum. 
28. Example. What is the Sum of 57^84-123 
^879? 

The Numbers being ^5768. 

1.2.3. 



ne iNumoers oemg r 
rightly placed will < 
iland thus :. t 8 7 9 



67 7 o = Sum of the Whole. 

Operation. Add up the firft Row, thus: Say 
(mentally) 94-3=12;= (by Art. 9.) 2 above 10 ; make 
a Dot (.) tor the 10, and fay 2+8=10, for which 
niake a Dot (.) : Put down o under the firft Row^ 
and then, looking on the Sum, we fee two Dots, fig- 
niiying two Tens, to be carried to the fecDnd Row : 
Therefore we fay, 2 (we carry) +7=9, +2=tii, = 
lo-fri ; for the 10 make a Dot; then fay 1+6=7^ 
which put down ; then carrying i for the Dot, to 
the third Column, we fay, i (we carry) 4-8=9^ 
4-1=10, for which make a Dot 3 then 7 is 7, which 
place down : Laftly, in the fourth Row we fey, i 
(the Carriage from the third Column) 4-5=6 ; which^ 
being put down, compleats the whote Sum, 

29. After the young Student has been fome Time 
converfant in Addition, he will be able to add up> 
without dotting, more expeditioufly, thus : In the 
Example, in the laft Article, fay 94-3=12, 4"8= 
20 •, under the firft Row put o; and becaufe the 2 in 
20 is 2 Tens, (or, which is the fame, the 2 ftands in 
the Place of Tens, by Art. 9.) the faid 2 muft be 
parried to the fccond Row, or Row of Tens ; faying 
2 (you carry) 4-7=9, +2=11, 4-6==i7 5 (but this 
17, being 17 Tens, is really* 170) •.• under the fe- 
cond Row we muft put 7, and carry the i {viz. 100) 
. to the Row of Hundreds, faying i (you carry) 4-8 
=19, 4-1=10, +7=17 J (but this being the Sum of 
the Row of Hundreds, is really 1700) '.• under the 
third Row we muft write 7, and carry the i (viz. 
looq) to the Row of Thoufands, faying i (you 

parry) 
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carry) -^-^zzlS'^ which being the Sum of the Rour 
of Thoufands, the 6 muft be written in the fourth 
Place ; which compleats the Sum, viz* 6770. From 
what has been faid in this Article, ^ the Reafon of 
carrying the Tens of one Row, as Units to the next 
higher Row, muft appear plain. Or the Reafon of 
this Method of performing Addition may be (hewn 
in a more general Manner, thus : It is plain, that, in 
»n Operation worked by Article 27, we firft add up 
the Row of U nits, which Sum we put down in the 
Place: of Units, if it doth not ambuAt to'io ; but if 
it be 10, or more, we only put down the Excefs a- 
bove 10, or a compleai Number of Tens, in the 
Place of Units, and carry the Tens to the next Row, 
end add up that, £5?r. -Now it is evident, that as we 
put down the Excefles above any Number of Tens^ 
andicairy theTensi as fo many Uiiits to the next 
L.eft*l|aud Row, (^c. to the End, that the Siim fo 
found muft hi that required ; becauf^ that by the Nature 
of our Notation, 10 of r Row is i in the next Left* 
hand Row ; tod therefore, by that Method, we have 
f 24* taken all the Parts together, which niuft * be equal 
to the Whole. 

30. When the Columns, or Ro^, - to be added 
tip, are very long, it will be proper to part them in- 
to feveral Parcels, fo that the Siim of each Row of 
a Parcel may not exceed an Hundi;ed, (or there be 
not more than 10 Figures in any Row * or Parcel j) 
then, having found the SKim of each Parcel, add 
thefe Sums together for the Total Surti, 



TU 
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The Reafon of this, is, ground- 231 

cd on Art. 24. The Example 531 

in the Margin . will make this 718 

plain. . 172 

3 1 . The beft Way of proving . 232 
Adjfiition is by adding the 121 
Rows downward j by which, if 317 
they bring out the fame as 213 

when added upward, we may ■ . ■ 25 34 

re^nably conclude, we arc 710 

right. / 310 

32. As to Literal^ or Mge-- 728 
hraical Addition^ all that is ncr 631 
cefiary to be obferved here, is, 841 . 
that the Quantities are added by 231 
collcfting them together with 97 ^ 
their proper Signs : Thu3, >? 891 . 
added toj^is ^^-l-j'-, xaod — yi% 701 
X — y*y alfo — ^ and — ^is— •;? 301 

— y ; all this is plain from the — — 6322 

bare Definition of Addition; We 

fhall only further obferve, that Total Sum 8856 

when the Quantities .are alike,. 

/. e. the Letters are all of one 
Sort, ' the Expreffion may be fliortened, by addii>g 

them together after the fame Manner, as in common. 
Additions; fo, a^az=:.2a\ 3£2and5^=;3ii+5tf=8i2^ 
alfo 3^ and -^2Xz^^x — 2X:=zx. 
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33. Q UBTRJCriON, {SiihtraSlio, from the Verb 
1^ fubtralooy Lat.) fhews to take one Number 
from another, and is only the Reverfe of Ad- 
dition, 

34. Hence, 
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34. Hence, thfe Number to be fubtradted may be 
equal, but cannot be greater than, the Number 
from which it is to be taken. 

33. Grapt, that any Number may be leffened, by 
taking a lefler, or equal Number, from it. (See 
Art. 38.) 

36. If from equal Things equal Things be tafccn 
away, the Remainders will be equal. 
* 37- * The Number from which another is to be 

taken, we call the Subducend (from the Latin Verb 
fubdaco) ; the Number to be fubtrafled the Mimrand 
( Minor ^ Lat.) ; and their Diflference, the Remaindeh 
(from the! Verb remaneo^ Lat, ) 

38. Before Children can be taught to fubtraft one 
Number from another, they muft be able to tell 
readily, without ftudying, the Difference between 
any two Digits ; for which Purpofe the Table in Ad- 
dition will be ufefulj for by it the Difference be- 
tween any Digit and Number, lefs than 2?o, is given 
by InfpeAion only -, thus, find the Minorand-Digit 
in the Left-hand vertical Column, and look againft - 
it in the Table for the Subducend^ then, direftly 
over it, on the Topi of the Table, will be the re- 
quired Difference or Remainder. Example. Let it be 
required to find the Difference between 4 and 9. . 
Here againft 4 (in the Index Column) we find 9 in 
the Table, and diredbly over it, in the Top Column, 
is 5, their Difference. 

3^9! To fubtraft one Number from another. 

Having placed Units under Units, and Tens un^ 
dcr Tens, &?r. as we did in Addition ; take each 
Digit (beginning with the Units Place) of the Mi- 
norand out of its correfpondent Digit of the Swb- 
ducend, and put the Difference under -, but if any 
Digit of the Minorand is greater than its correfpon- 
dent Digit of the Subducend, you may fubtra& that 

Digit 

. * What we here call the Swhducetult fome AuthdR call the Com'' 
pound Nunnery others the Subtrahend '9 and what we call the Mim^ 

, rand$ foflie call the Mtrahfndf others &e Subtra^or* 
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Digit of the Minorand from lo, and to the Re- 
mainder add the correlbondent Digit of the Subdu- 
cend ; but, in this Cafe, you muft remember to add 
an Unit to the next Digit of the Minorand. Note^ It 
is cuftomary to put the Subdueend over the Mino- 
rand, but this is entirely arbitrary. 

40. Exampii. From 7540 fubtraft 2172. 

{Subducend 7540 
Remainder 536B 
>■ 1 1 111 I— 

Then, fince yon cannot take 2 (the firft Figure of 
the Minorand) from o, (in the firft, or Unit's Place 
of the Subducend J ) fay, 2 from 10, or 10 — 2=8,. 
which put down ; then, adding i (you carry) to 7^ 
fay, 8 (from 4 you cannot, and *r) froin 10, or 
10 — 8=2, +4=r6, which write down ^ and proceed,, 
faying, i (you carry) +1=2, and 2 from 5, or 
5 — 2=3, which put down: Laftly, 2 from 7, or 
7 — 2=5, which, being placed down, gives the Dif- 
ference or Remainder =5368. 

41. When the Tyro^has been foraeTime cxercifecj 
in the above Method, he may learn the following 
more commodious Way of performing Subtra<5bion» 
viz. by adding 10 to any Digit of the Subducend„ 
when the correfponderrt Digit of the Minorand is 
greater than that of the Subducend. ; and then, from, 
that Sum, fubtradting the eorrelpondent Digit of the^ 
Minorand ; thus, in the above Example, we may 
fey, 10 — 2=r8, which fet down ; then i (we carry) 
+7=8, and 14—8=6, which writedown; then i 
(we carry) +1=2, and 5 — 2=3, which place down: 
Laftly, 7 — 2=5. Hence the Remainder is '5368 
as before. 

42. Mr. Lowt thinks Subtraftion is better per- 
formed by Addition ; thus, in the above Example^ 
iay 2 and as much as will make the Amount ta the 
ficxt Viom is 8y which % put downj then i (we 

carry) 
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carry) +7=:8, arxd 8+6=114, put down 6; and fay, ' 
I (we carry) +1=2, +3^5> P^t down 3; then 
2+5=7, P^^ down the 5 j which makes the Re- 
mainder 5368, as above. ^ 

43. A Demonftration of Art. 39. or Rule for find- 
ing the Difference of two Numbers; which maybe 
conveniently parted into two Cafes. ♦ 

1 . When all the Figures of the Minorand are lefs 
than (or equal to) their Gorrefpondents" in the Sub- 
ducend, it is manifeft, that the Difference of the Fi- 
gures in the feve^al Places, being put in the fame 
Place as die Figtres %4nd*»whpfc Differences they 
are, muft, taken all together as one Number, .be 
equal to the Difference fought ; for, as all the Parts 
of any Number taken together are equal to the 
Whole, fo muft the Differences of all the like Parts 
of any two Numbers make up the Difference of the 

Wholes. * ^ £. D. •;.*.•.' 

2. When any Figure of the Minorand is greater 
than its correspondent Figure in the Subducend, by 
the Rule in Art. 39. we fubtraft that Figure of the 
Minorand from 10, and add the Subducehd Digit 
to that Remainder ; or, which is the fame, add 10 to 
the Figure in the Subducend, and take the corre- 
Ipondent figure of the Minorand from that Sum ; 
and then add i to the next higher Figure in the Mi- 

^ 9. norand. Now, lince by * Notation 10 in any Place - 
is = I in the next higher Place, it is evident, we have 
increafed both the Subducend and Minorand with an 
equal Number ; and therefore the Difference of the 
Subducend and Minorand, fo increafed, will be the 
• ^7. fame * as if they were not increafed. ^ E. D. 

The only Thing that remains here to be taken 

Notice of, is, that, any Digit being taken from the 

■ Slim of any lefler Digit and 10, the Difference will 

never exceed ' 9 ; the Reafon of which will plainly. 

appear, by confidering, that as the lefler Digit wants 

at 

• Note, ^£,D. amongft Mathematicians, iignifies, ^oJ erat 
dimonfiraudum (which was to' be demonilrated) ; and ^£*L ih 
^uod (rat imjmadum (which was to be found). 
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at teaft I to make it a the greater ; when we have 
taken all we can out of th« lefler Digit, there muft, 
at Icaft, remain i (of the greater Digit) to be taken 
from the io> and therefore the Remainder can never 
exceed 9. 

44. When we are to fubtraift one Number' from 
fcveral, or feveral from one, or feveral from feveral, 
it is beft, before we fubtraftjjto fhorten the Work, as 
much as may be, by Addition : Thus, if it be re- 
quired to take 30+154.16, from 8+23+16+50, 
the bcft Method of Operation will be as under: 



1 

Add j 15 

, ^ i i6- 


8 


Subducend 97 


16 


Minorand 61 


., , » ' 


50 


Remainder 36 


Sum 61 




, . -^ 


ki^MM 


Sum 97 





I 

1 « 



45. SuhtraSlion may be proved by adding the' Mi- 
norand and Remainder together ; for their Sum muft , 
(by Art. 24.) be equal to the Subducend. 

46. In Literal or Algebraical SubtraSian^ all that is 
ncceffary to be'obferved is, that. Subtraction being 
dircftly contrary to Addition, to fubtraft an Afjir- 
mative muft be the fame as to add a Negative ; and 
to fubtraA a Negative, the fame as to add an Affirr 
mative : Hence, Subtraftion of Algebra may be per- 
formed by changing (or fuppofing in your Mind) 
all the Signs of the Minorand (to be changed) •, and 
then adding them as in Addition. Thus, 2x from 
5^, remains c,x — ixzn^x-, and ix from — gx remains 
— 2x and -^5;^=— 71c ; alfo — 2x from +- 5;^ leaves 
+-2;^+5x=+7x; and — 2X from — 5X leaves + z;v 

47. Before we put an End to this Chapter, it may 
not be improper here to remark, that, in Art. 43, 
we took it for granted, that, when equal Quantities 
be added to both the Subducend and Minorand, the 

C ^Dif- 
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DifFerenccof.thefe Sums will be equal to the Diffe- 
rence of the (former) Subducend and Minorandj 
which may be thus demonftrated : 
• Let j=: the Subducend, m = the Minorand, dzsz 
their Difference, or s — mz=.d \ a zzz the Number to 
be added ; then we have, for a new Subducend, s^^-a^ 
and for a new Minorand m-^-a. Now m fr6m s =; 

4> s — ;», and a from a-rzo -, •.• s-^-a Minus m-\-a = j — m 

rt dy per above. ^ E. D, 

NoUj When a Dafli ( — ) is drawn over any Quan- 
tities, it denotes that thofe Quantities are to be taken 

together ; thus, in the above, by s+a Minus m^+'a^ 
is to be underftood, that the Sum of m and a is to 
be taken from the Sum of s and a. 

48. We will put an End to this Chapter, with 
. . the following Axioms^ becaufe they may, perhaps, be 

of fome Ufe hereafter. 

Firjij If from the Sum of any two Quantities be 
taken either of them, the Remainder will be equal 
to the other Quantity : Thus, if from the Sum of 
any two Quantities, <?+^, be taken one of them, b^ 
there muft remain the other, a. 

49. Axiom 2. If from the greater of any two 
Quantities their Difference be taken, the Remainder 
muft be the lefler Quantity : Thus, if a denote any 
Quantity, and a -f- a another ; if from the greater 
a'\-d be taken their Difference J, there will remain 
'.tf , the lefler Quantity. 

50. Axiom 3. If to the leffer of any two Quanti- 
ties be added their Difference, the Sum will be the 
greater Quantity ; Thus, if a denote any Quantity, 
and a^^d a greater Quantity, their Difference is ^ ; 
and if totf, the lefler Quantity^ we add ^, their Differ 
«ncc, the Sum will be a-^-d^ the greater Quantity, 
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CHAP. V; 

OfMvhtlFLlCATlOii, 

X V A ^^ ^^^ Method of adding a Number, a 
given Number of Times^ to itfelf ; or, repeating it 
fo many Times as the Number, by which you are 
to multiply^ t6n tains Units. Or, the finding a 
Number which fhall contain ahy given Number, a 
given Number of Tinies. 

•52. The Number to be multiplied (or added d 
given Number of Times to itfelf ) is called ihe Muk 
tipticand (MuUiplicandus^ Lat.) 

53. The Number by which we multiply^ (viz-. 
the Number which denotes how many Times the 
Number to be multiplied muft ht taken) is called , 
the Muliiplier (from Multiply^ from Multiplico^ Lat.) 

54. The Sum of all thefe Additions, or the Nurii^ 
bcr fo repeated, is called by Arithmeticians the Pro- 
duS (Produ5lus^ Lat.) and by Geometricians the 
Reffangle • {ReSlangle^ Fr. ReSang^luSy Lat.) The 
Reaibn of which laft Appellation will be explained 
in its proper Place. 

55. A Multiple (Multiplex^ Lat.) is A Number 
produced by the MultiplicsM:ion of two other Num* 
hers (each greater than an Unit.) Thus 6 h -^ 
Multiple of 2 and 3, for 3 twice repeated is =c 6. * 
Or, in Euclid's Words, a Multiple is a greater Num* 
ber compared with a lefler) when the lefler meafures 
the greater. 

56. An Axiom. If equal Things be multiplied by 
tcqual Things, the Produx5ls will be equah 

57. Any two Digits may be multiplied together 
by adding the Multiplicand to itfelf, fo many Times 
as there are Units, in the Multiplier ^ for Inltance, 
the Produdt of 5 by 4 may be found by repeating 
5 fourTimes^ viz.. 5+54-5+5==20. By this Me- 
thod the following Table (called the MultipUcatioHj 

C % oc 
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or Pythagorean Table, from the Inytntor Pythagoraf) 
may be made •, and, whep it is committed to Memo- 
ry, we fhali have a much fhorter Method to perforni 
Multiplication by. To find the Produft of any two 
t)igits by this Table, find one of the Digits in the 
Side of the Table, and the other on its Top, and in 
the Point of Meeting will be the Produdt, which was 
required. 

^he PythagorE'AW TABLE. 



I 

2 


2 1 3 4 5 1 6 1 7 1 8 1 9 1 I2| 


41 6| 


8 1 10 


12 1 14 


16 


1.8 14 


3 


6 


9 


12 1 15- 


18 


21 


24 


27 


36 


4l 8 


12 1 16 1 20 1 24 


28 1 32 1 36 


48 


5 Mo M5 


20 


25' 


30 1 35 40 45 


^0 


6 1 12 1 i8 


24 


30 


36 42 48 54 


72 


7 1 14 1 21 


28 |35 


42 49 j 56 1 63 1 iA\ 


8 1 i6 1 24 


32 1 40 1 48 1 56 1 64 


72-I. 96 


9| i8 1 27 1-361 45 1 54l 63 j 72 


81 1 108 



58. Having learnt the above Table perfeftly by 
Heart, it will be eafy to multiply any two Numbers 
together by this Rule, viz. Multiply the Figure in 
the Units Place of the Multiplicand by the firft Fi- 
gure (on the Right-hafid) of the MultipKer, and 
put the Produft, if it be lefs than 10, diredly un- 
der ; but, if it exceed i o, write down the Excefs a- 
bove any Number of Tens ; and remember, after 
ybu have multiplied the fecond Figure of the Mul- 
tiplicand by the fame Figure of the Multiplier, ta 
iadd to the Produft the Number of Tens which was 
to be carried from the laft Multiplication, (^c. till 
you have multiplied all the Figures of the Multipli- 
cand by the firft Figure of the Multiplier ; then, (tf 
the Multiplier confifts of more than one Figure) in 
like Manner multiply every Figure of the Multipli- 
cand by the fecond Figure of the Multiplier, and 
fo proceed, till all the Figures in the Multiplicand 

have 
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have been multiplied by each Figure of the Multi- 
plier ; then collefting all thefe Produfts together by 
Addition, we ihall have the required Produd. 

Sg. EMample^ Multiply 23416 by 23. 

Th« Work will ftand thus \ and was thus 23416 
performed:* Firft, we fay 3 Times 6=18, 23 

put down the 8, and carry the i to the — 

next Figure of the Multiplicand, faying 3 70248 
Times i is 3, -f- i (we carry) = 4, which 46832 

write down i then 3 Times 4=12, put — 

down the 2, and refervc the i : Again, 3 5385^68 

Times i:=i^^ +1 (we carry), = 10, put 

down the o ; and then fay 3 Times 2 is 6, 
+ 1 (we carry) = 7, which, being wrote down, com- 
pleats the Multiplication erf the Multiplicand by the 
nrft Figure of the Multiplier. Now .begin to multi- 
ply by the fccond Figure of the Multiplier, faying 2 
Times 6 is 12 ; put down the 2 direftly under that , 
Figure of the Multiplier which we arc multiplying 
by, and referve the i -, fay then, 2 Times i is 2, +£ 
(we carry) z=3, which put down; and thus proceed 
*till each Figure in the Multiplicand has been mul- 
tiplied by the laft Figure of the Multiplier. Laftiy, 
add the fcveral Produfts together for the required Pro- 
duA. — As to the Realbn of this Method of Multipli- 
cation, it may be cafily fhcwn by Help of the following 
Lemma J viz. If cither the Multiplicand, or Multiplier, 
or both, be divided into two or more Parts, and thefe 
Parts are multiplied by each other, the Produds of 
all thefe Parts, when added together, muft be equal 
to the Produds of the Whole. (Thus, for Example 
Sake, if the Multiplicand be 23=20-4-3, and the 
Multiplier 1 4= 1 0-4-4 *, then 20x10 = 2 00, and 
3x10=130; alfo 20x4=80, and 3x4=12 ; now 200 
-4-30+804-12=322=23x14.) The Reafon of which 
is evident, for all the Parts of any Number muft 
make up that Number ; •.• when any Number, or 
all the Parts of any NunAber, are multiplied by all 
the Parts of any other Number, rbofe two Numbers 
arc multiplied together. 

C 3 The 
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The Demonjlraticn may be convenii^ntly parted ' in-r 
to two Cafes. 

1. When the Multiplier is but one Figure, it is 
plain, that, by the Method delivered in. Art. ^8, wc 
find the Produft required •, for, we multipfy' each 
Part of t;h'e Multiplicand by the Multiplier, and put 
the Produ6t down in its . proper Place, if lef$ than 
10, viz. in that Place which is direftly under the 
Place we. are multiplying of-,, but, if that Produ(ft»is 
inpre than lo, we only put the Excels (abovie lo) in 
that Place, and carfy'the id's to the' next foperior 

^ f ^ Place ; for, fmce i o in any Place is. by Notation *= i 
in tjie next higljer Pl^ce, our carrying the id's of 
any Place as Units to the next higher Place does in 
Effeft colleft together thfe fimilar Parts of the Prp- 
duS:s, and all theie Produfts, collefted together, arc 
ty the Lemma ecjval to the whole required Produft. 
^E.D, /.' ' " \ ' • 

2. But, if the Multiplier confifts.of m<ore than one 
Figure, after we have found the Produ6t of'' the 
Multiplicand bv the firft Figure of the Multiplier 
^s above dempnftrated, we fuppofe xht ' Mtfltiplier 

' parted into Parts, and^therefore fipd after the fame 
Manner the JPrpduft of the Multiplicand by 'the fe- 
cond Figure of the Multiplier ; but, 'ds the Figure 
we are multiplying by ftands in the Place of Teni, 
the Produft muft be ten Times its'fimple Value ; and, 
therefore, the firft Figure of this Produft muft be 
placed in the Place of Ten$, or, whidh is the fame 
Thing, diredly under the Figure we are multiplying 
by •, and, proceeding in this Manner feparately with 
all the Figures of the Multiplier, it is evident we 
fhall multiply the feveral Parts of the Multiplicand 
by thofe' of the Multiplierj^ and therefore, by the 
Lemma^ thefe feveral Prodiafts, beins added together, 
will be equa,! to the Produft of the Whole. ^ E. D. 

6o: In long Calculations the making a Tariffa or 

fmall Table of the Multiplicand, after the following 

McthoH, will be very ufcful; becaufe it is not fub- 

.. jeft to Error, and performs the Whole by common 

: * ' ' Ad- 
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Addition ; but in ihort Multiplications the common 
Method is beft. 

Example. Multiply 25476 by 3468. 

The Method oi Tahdathi^ or making i 
a Tdriffay is thus : Make a Ladder of 2 
10 Steps ; then againfl: the firft Step fet 3 
the Multiplicand; and againil the fe- 4 
cond put its Double, found by adding 5 
it to itfclf. The fecond Step added to 6 
the firft gives the third ; and the third 7 
added to the firft gives the fourth Step, 8 
t^c. till you get 10 Steps, which laft 
Step, if it be zs: 10 Times the firft Step, 
proves the Table to be made right. 



t 



ro'2 



25476 
5^952 
76428 

101904 
127380 
152856 

203808 
2292J54 
54760 



Then the Operation will be thus ; 

3464 



In the eighth Step is 
In the fixth 
In the fourth 
Jn the third 



203808 
152856 
1019P4 
76428 

S8350768 



25476x8 
25476x60 
25476x400 
25476x300.0. 



6r. Sometimes, when it is not ncccflkry to have 
a Tariffa for all the Digits, w^e may fave a little 
Trouble, by making a Table for only a few more 
Figures than are in the Multiplier^ Tws, in the h$t 
Example^ firft put down for i ', then 
for the third multiply the firft by 3 -, 
then add the firft and third for the 
fourth Step; ahd for the fixth double 
the third; for the eighth double the 
fourth ; and, for Proof of the Table, 
add the fixth and fovirth for the tenth j 
which, bringing out the fame Figures as 
the iirft with an o on the K.ignt-haQd« pro/es tie 
Tabk to be right. 

C 4 ' 62. If 



3 

4 
6 

8 

10 



25476 
76428 

10 1 904 

152856 

203808 

254760 
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62. If we make a TarifFa, or Table, for i, 2, 3, 
and 5 Steps only, by doubling for 2 ■, and adding z 
' and 1 for 3, and 3 and 2 for 5 -, and, for Proof, add- 
ing 5 to itfelf for lO; we may from fuch a Table 
have the Produft by any Digit, by Addition only : 
for I, 2, 3, and 5, are in the Table; and 3-^-1=4; 
S+t=6; (or 3+3=6.) 5+3=8i and 5+3+1=9, 
(or, by SubtraiUon, 10 — 1=9.) 

6^. hord Neper^ obfcrving, that Tabulating the 
the Multiplicand was in many Cafes of great Ufe, 
contrived Tables, t)r Rulers, for this Purpofc; 
which are now commonly known by the Name of 
Neper's-Benes, or Neper's-Rods. The Contrivance is 
this : Each Column o£ Pylbagoras^s Table is made on 
a feparate Piece of Box or Ivory, fife, (whence the. 
Appellation of Bones). The following Reprefcnta- 
lion will convey a better Idea of them than a ^lulti- 
tude of Words. 

NEPER'sRODS. 



I 


TI 


2 


^ 


3 


^ 


4 


% 


5 


(^ 


6 


/? 


7 


/? 


8 


/? 


9 


3 



64. For performing of Multiplication by thefe 
Rods, one Index- Rod is fufficientj by the Index- 
Rod 



r 

• 
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Rod we would be underftood to mean the Rod of 
Digits which is not diagonally divided, and which is 
tfie firft to the Left-hand in the above Figure. But 
of each of the other Sort we muft have fo many as 
4ny one Figure (or o) is repeated in the Multiplicand. 
Six or ei^t Rods of each Species will be (ufiiciei^ 
for common Praftice. 

65. In ufmg thcfe Rods, firft take the Index -rod> 
and, next to it on the Right-hand, place a Rod which 
has on its Top the Figure which ftands in the higheft 
Place of the Multiplicand ; and next to this the Rod, 
on the Top of which is the Figure which ftands in 
the next inferior Place of the Multiplicand : And 
thus proceed *tiU all the Rdds belonging tm the Mul- 
tiplicand are taken out ; then, againft each Digit of 
the Index- rod, will ftand the Produd): of the Multi- 
plicand by that Figure ; but, fince by our Notsttion, 
beginning at the Right-hand, the Figure On the 
higher Part of any Square is <rf the fame Height as 
the loweft in the next (Left-hand) Square, in taking 
out the Produfts, firft take out the Figure in the 
loweft Part (or Units Place) of the Square of that 
Rod which is on the Right-hand of all the others ;, 
then add the Figure in the upper Part of this Square 
to that in the loweft Part of the Square of the next 
Rod ; and fo proceed till all the Produd of the I^ul- 
tiplicand by that Figure is taken out. 



66. For 
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66. F« an Example, take that in Art. 60. viz- 
Multiply 25476 by 3468. 

The proper Rods, 
being taken out and 
properly placed, will 
appear thus : Which 
being done, againft 8 
in the Index-rod, 



have the ProdufS by 
8, to be taken out af- 



ter this Manner, be- 
ginning at the Right- 
hand I fay 8 is 8, 
which pJUce down; 
(as in Art. 60.) th^n , 

4+6=10, put down f 7 

the o, and carry i ^ L ^ 

faying i (we carry)' 
+5-1-2=8, which i^ritedownj and- go on, faying; 
3 (+o) = 3, which writedown \ and then 4+6=10: 
Laiily, o being written down, we have i (we carry) 
+i=z 1 fo thattlK Product by 8 i^ 203808 : After 
this Manner take out the other Prodiu^s and, due 
R^ard being had in placing the feverat Frodudts, 
.(the Operation will appear as in Art.6o, which fee^ 
and) dieir Sum will be the required Prxidua. 

67. In fome Cafes, the Work of Multiplication! 
may be fliortened, as we fliall now ilkidrate in the 
moft uleful Contraftions, and in the moft ufeful on- 
ly i becaufe the giving a great Number of Con- 
traftions, not in frequent Ufe, would be both wafting 
our own Time, and alfo that of our Readers. 

Cafe I. When any Number is to be multiplied by 
10, 100, or 1000, 0£. the Produft will be found, 
by only annexing the Ciphers to the Right-hand of 
the Figures-, thus 25x10=2501 25x100=2500; 
25x1000=25000, tfc. 

68. Ca/ez. When either the Multiplicand, orMulti- 
plier, or both, have Ciphers to the Rieht-hand of the 
Figures, multiply by the Figures, talcing no Notice 

*. of 
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of the Ciphers, till the fevcral Produfts are added 
together-, but then to the Sum annex fo many Ci- 
phers as are to the Righi;*hand of rfte Figures both 
m the Multiplicand and Multiplier. 
6g. Eocdnfpk. Multiply ,2300 by 1500. 



15000 . 



1^5 



The Work will .'appear thus : 34500000 



'* I . ^ 



•m^ 



• - - . 

70. When all the Figures in the Multiplier except 
thaa: in the Units Placfe (which may be any Figure) 
are One* s^ the Work, may be performed in otit Lin^ » 
as will be fhewn in the following Exsytnples : Firft> 
multiply 381 by 15. / 

Here (and in multiplyiiig by 12, 13, 381 

14, 15, 16, 17, 18, or 19) we muft re- 15 . 

member, as we multiply by the Digit in 

the Units Place of the, Multiplier, to 57^5 
add that Figure of the Multiplicand > 

whichftands next on the Right-hand of the Figure 
we are multiplying of ; thus, in this Example, lay, 
5x1=5, which put down-, then 5x8, =:4Q, + i^^it 
put down* I, and carry the 4; then 5x3=15, +4 (we 
carry) = 19, +8 = 27, put down 7, ajid. carry 2 : 
Now as we have multiplied all the Figures 0/ the 
.Multiplicand by the firft Figure (5) of the Multiplier, 
we omit taking any further Notice of that Figure, 
and therefore have only now to fay 1x3=3, +2 (we 
carry )= 5, which, being placed down, compleats the 
Produa. 

71. Example 2. Multiply 381 by ii.5. 

Here, as we have two One's in the 381 

Multiplier, we multiply .by the Digit 115 

in the Units Place, remembering, as ^'^ — 

we multiply, to add thofe two Figures Ar3^}5 
of the Multiplicand which ftand next 

■• on 
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on the Right-hand of the FigUre we are multiplying- 
of. Thus> in this Exampfe, fay 5x1=5, which pvit 
down ; theft lay 5 x 8= 40, + 1 (the Figure on the 
Righl-hand of 8)=4i, put down the i, ^nd carry 
4; faying 5x^=15, 4-4 (we carry) =19, + 8 = 27, 
^-1=28 ; (here we add in the two Figures to the 
Right-hand of the 3) put down the 8, and refcrve 
^e 2 J then omitting the 5 in the Multiplier, becaufe 
all the Figures have been multiplied by it, we fay 2 
(we carry) 4.3=5, 4-8=i3, (here we add in two Fi- 
gures of the Multiplicand) put down the 3, and carry 
1 5 faying i (we carry) -}^3 (the remaining Figure of 
the Multiplicand =: 4, which, being placed down, 
compleats the Produdt. 

72. To multiply any Number by 102, 103, 
104, ^c. at one Operation ; multiply by 2» 3, 4^ &c. 
and when you hare found two Figures of the Pro - 
duft, as you multiply, each Time add one Figvire 
(beginning with that in th« Units Place) of the Mul- 
tiplicand. 

3. Exatff^k. Multiply 437 by 105. 

irft fayv 5x7=35* P«t down 5, and 437 

carry 3 ; then 5x3=15, +3 (Y^ucarry) 105 

1=18, put down 8, and carry i ; again — rr- 
5x42=20, + 1 (you carry) ±521,4-7=: 4-5^^5 
^8, put down the 8, and carry 2 ; 
then having done with the 5, we fay, 2 we carry +3 
=5, which pUce down : Laftly 4 is 4, which, being 
put down^ compleats the Produft. 

74. Carollary. After the fame Manner we may 
multiply by looi, 1002, 1003, ^^* by 1000 1, 
10002, 10003, i^c. ^c. by only obferving, if the 
I on the Left-hand of the Multiplier be in the Place 
ofThoufands, to have three Figures in the Produft 
before you add a Figure of the Multiplicand : And, 
if the I ftands in the Place of Tens of Thoufands, to 
have four Figures in thcProdud, before you bqgin 
to add. 

Who- 



g 
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Wholbeva: will compare thefe Abbreviations with 
the Operations at large, will eafily fee the Reafons of 
thefe Contraftions. 

75. When we arc to multiply by any Number, 
which is nearly equal to a certain Number of Tens, 
Hundreds, Thoufands, t?^. it will be a Ihort Me- 
thod to multiply by the Number of Tens, Hun-, 
dreds, Cs?^, and then to add, or fubtraft, for whac 
the given Multiplier exceeds, or is Ihort of, the 
Number of Tens, Hundreds, iSc. 

Example. Multiply 2378 by 999. 

Here the Multiplier 999 wants but i of 1000 ; v* 
multiply 2378 by 1000, and the Product by 

Art. 17. is -^ — — 2378000 

Sub«ra£t 2378 

Then 1000 Times — i ? ^^^^^ _ theProduft, 
Time = 999 Tmicsrr ) ^'^ 

y6. Exampk 2. Multiply 2762 by 400V 

Firfl:, 2762 x 4000 =5 1 1048000 

And 2762x2 = 55^4 

But 4000 Times -|- 2,. 
Times = 4002 Times •, i ■■ 
••• the Produft required \ 11053524 = the ProdUfti 

will be found, by Ad- I ■ ^^ 

ditiofn, ^ 

77. Example 3, Multiply 27620 by 29998, 

Here 30000 — 29998 = 2. 

27620x300002= 828600000 
And 27620x2= 55240 

But 30000 Times — 2 Tnnes= 29998 ^ — 

Times; •.• the Produft, by Sub^^t 828544760 
tradion, is — -^ — -*- 3 — — 

78. When the Multiplier can- be parted into Pe- 
riods which are Multiples of onfe Another, the Ope*- 
lation may be cqntraftcd, after the Manner explained 

in 
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in the following Examples ; which are the fame the 
ingenious Mr. Robert Robinfon has given in Mi/c^nca 
Curiofa Mathematical Pag. i. Vol. 2. 

Example I. Multiply 5697487 by 96488. 

Firft miiltiply, A hy %s 
and the Produft call B. Let 5697487 =3 J. 

Now bccaufe 6x8=248, (or . 9M8 

, ^0*80=480) multiply Ae 45579896 = 5 

Number 5 by 6. and, the 273;79376 = C 

firft Figure of this Pro- SA97i9''-'^5^5^ 

duft in the Place of Tens, —■ — ; — ' — 

and call this Product C: Again, fince 2x48 = 96, as 
•^ taken in its fimple Value is 48 Times Ay Cx 2 muft 
be=:96 Times /4, ••• multiply C by 2, and, fince the 
g6 is really 96000, the firftJFigure of the Product 
muft be placed in the Place of Thoufands ; this Pro- 
dud call D. Now B being = 8 Times J^ 'C=.48o 
Times A^ and Z) = 96000 Times yf, the Sum of 
• *4. jB+C+D"* = the Produft required. 

yg. Example z. Multiply 5742135 by 52575. 

Here, becaufe 75 = 25 
X3, and 25 = 5x5, we t^t 5742135 = ^ . 
multiply in a reverfe Order 5^575 

to the firft Example i firft — 

multiplying the-Number j' ^^7 ^o^75 ■■= ^ 
by the 5 which is on the ^'i-SSSSVS" = C 
Left-hand of the Multi- 430660125 = D 

plicp.but, this 5 being 301892747625 

really 50000, we muft put . T 

the firft Figure of this Pro- 
dud in the Place of Tens of Thoufands, or, which is 
the fame Thing, under the Figure (5) which we mul- 
tiplied by; call this Produa: 5: Then, 5x5 being 
=: 25, and 5, taken in its fimple Value being = 5 
Times A^ if we multiply B by 5, the Produd will be 
=5 25 Times y^, but, by pladng the firft Figure of 
this Produd in the Place of Hundreds, we (hall have 
the Produd of^byasoo; call this fecond Pro- 
dud 



^u£fc C : Agai^, ^5x3 being '=!::y5i and C taken in its 
fimpIe^Value being = 2 5 Tunes ^, it is plain that by 
multiplying of C (taken in its fimple Value) by 3 we 
fhall have the Produft of -^ by 75 ; which being 
wrote down under C, fo that the firft Figure of this 
laft Produft may ftand in the Place of Units, it is 
manifeft, that, calling this D, we have B s= 50000 
Times yf, C= 2500 Times y^, and D=zjs Times^; 
and, consequently, B + C+ 7) * = 50000+ 2500 +75 • 14* 
Times = 52575 Times ^=: the required Produft. 

80. When the Figures of which the Multiplier 
confift, are all of one Sort, viz. all Two's, Three's, 
or Four's, Csff . the Operation may be much fhortened, - 
as will be illuftrated by this 
. Example^ viz. Multiply 34018 by 2222* 

Firft, multiply 
by 2, (one of the 340i8 

Figures of the ^ 

Multiplier) the 68036 Number to be added. 

Produdk is 680361 ~ 7 r^ ^ a. 

which, being pla- 75587996 Produdt. 

ccd down, we call 

the Number to he added ; becaufe, by adding the 
Fi^ires of which it is compofed together, after the 
following Manner, we fliall get the required Pro- 
-du(5t. To proceed then, fay, 6 (the Figure in die 
Units Place) is 6, which put down ; then 6-1-3=9, 
which put down; then 6+ 3 + = 9, which put^. 
vdown: Again, 6-1-3+0+8=17,. put down the 7, 
and referve the i. -, then, becaufe we have obtained 
as many Places of the Produft as the Multiplier has 
.Figures, omitting the 6, (in the Units' Place of the 
Number to be added) fay, i (we carry) +3+0+8 
+•6=: 1 8, put down 8, and referve the i 5 then fay, 
(leaving out 36, the two firft Figures) i we Ciarry+-o 
:-+-8-+-6=:i5, put down 5, and carry i ; faying 
(omitting the three firft Figures. 036 of the Number 
to he added) i (we carry) +8+6=15, put down 5, 
•and carry i : Laftly, (omitting all the Figures of the 

Number to be |idded» except that in the higheft 

Place, 
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Place, viz. 6,) fay i (we cany) + 6^7, which, being 
wrote down, compleats the Produfb. 

The Reafon of this Operation will eafily appear by 
comparing it with the Work at large. 

8 1 . Several Figures may be mulriplied by feveral 
in one Line, as is fhewn in the following Example. 

t . Multiply 25476 by 3468 ; (this is the iame £x^ 
ample as that in Art. 60.) 

Say firft 8 x 6=48, put down' 8, and 25476 
carry 4 •, then 8x7+4 (we carry) -4-6x6 3468 

=96, put down 6, and carry. 9 : Again, - . ^ 
8x4+9 (we carry) +6x7H-4x6=i07i ^^^^ 
put down 7, and carry lo; then 8x5+10 
(we carry) +6x4+4x7+3x6= i 20 ; write o, and carry 
■ 12 : Again, 8x2+12 (weca.rry) + 6x5+-4X4+3x7= 
gg^ put down 5, and carry 9 : Now, fince we have no 
more Figures remaining in the Multiplicand to be 
multiplied by 8 the Figure in the Units Place of the 
' Multiplier, we omit that Figure, and proceed faying, 
9 (we carry) +6x2+4x5+3x4=53, put down 3, 
and carry 5. Having now multiplied all the Figures 
of the Multiplicand by 6, the Figure in the fecbnd 
Place of the Multiplier, we omit that Figure, and 
then go on, faying, 5 (we carry) +4x2+3x5=28, 
put down 8, and carry 2.. Laftly, having now mul- 
tiplied all the Figures of the Multiplicand by 4, the 
Figure in the third Place of the Multiplier, we omit 
that Figure, and then there only remains to fay, 2 . 
(we carry) +2x3=8, which, being writ on the Left 
of the other Figures, compleats the Produft. See 
Art. 122. 

If the Reader compares this with the Operation 
tt larg^, it will be no difficult Matter for him to fee 
the Reafon of this Methods 

82. This Method of multiplying feveral Figures, 
,by feveral, in one Line, lately made a great Noife : 
Authors boafting of its Novelty, and their firft Pub- 
lifhing it ; though there is nothing new in the In- 
vention, it being, in Faft, nothing more than the 
common Method performed in one Line, which 

makes^ 
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ihak^s it burdenfome to the Memory, and conl*^* 
quently not fo proper for Bufinefj. Neither is it a 
new Curiofity, for a Gentleman (in <;'>e Gentleman^s 
Magazine^ Vol.20. P. 45.) declares^ that, when he 
went to School, which is upwards of 30 Years ago, 
this Method of multiplying was common amongft 
the Boys. 

83. Multiplication may be proved by multiplying 
the Multiplier by the Multiplicand •, that is^ making 
the Multiplier a Multiplicand, and the Multiplicand 
a Multiplier ; which muft produce tlie fame Produft, 
as before : For, when two Numbers are to be multi* 
plied together, it matters not which you make the 
Multiplier ; (for (by Art. 95.) a%bz±hxa. 

^4. Multiplication may alfo be proved by cafting 
out the Nines ; the Method of doing which is better ^ 
explained by an Example, than by formal Precepts. 
Let it then be propofed to prove the Sum in Art. 60. 
viz. that 25476x34683=88350768. Firft caft the 
Nines oUt of the Multiplicand after this Manner \ Say 
a^S'^^J'i +4=r^^> which is 2 more than 9 : Then 
fay (omitting the 9) 2 (theExcefs above 9) 4-7=9* 
exceeding 9 by o ; •.' fay 6 is 6, which referve. Se- 
condly, cafting the Nines out of the Multiplier by 
the fame Method, by faying 3-f4=z7, 4.6^^: 13, 
(which is 4 above 9) and 44 8=ii2, we get 3 (above 
9) to be referved. Now (by Art. 100.) the Product 
cannot be right, unlcfs the Produft of thefe referved ' , 
Numbers (rememberij^gj when this ProJudl is more 
than 9, to caft: out the Nines, and then the remain- 
ing Nuoiber muft) be equal to the Number remain- 
' ing after all the Nines are caft out of the Produft (of 
the Sum) ; Thus, in this Example, the Nines caft 
out of the Product, leaves d ; and the Produd of the 
referved Number, 3x6=xi5, which, when the Nines 
are caft out, kaves o, the fame as before, for Proof. 

S5. But againft the Proof of Multiplication by 
cafting out the Nines it is objefted, that a falfe Pro- 
duct may, by this Method, prove right ; for, if the 
Produd had been brought out (in the above) 

D 88530768, 
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, 88530768, thfc Remainder, after all tKfc NincS zte 
caft out, will be o as before : But then, if it is con- 
fidered, that,^ to make a falfe Product appear to be 
right, there muft be at leaft two Figures wrong, and 
one of them miift be exactly as much greater as the 
other is lefs than it ought to be ; and, if there are' 
more than two Figures wrong, the Sum of the Er- 
rors which arc too much, muft balance, or be equal 
to the Sum of the Errors, of thofe which are lefs 
than they ought to be ; we may (I think) reafonably 
truft to this Proof. For, how unlikely is it, that 
whefl we are endeaVouriAg to bring out Truth, we 
fhould commit two or more fuch Errors that fhall 
be directly contrary, and balance each other 5 i. e. 
that the Exceffes of thofe which are too much, fhould 
be exactly equal to the Deficiencies of thofe which 
are too little : Upon the Whole, that we Ihould 
bring out a falfe Product, which fliall by this Me- 
thod prove right, feems not only unlikely, but im- 
probable i and the Chance exceeding great. 

8d. It may here be remarked, by-the-bye, thait 
Addition may alfo be proved by cafting out the Nines, 
For an Example let it be required to prove the Ad^ 
dition-Sum in Art. 28. 

Firft fay, 5+73:12=^94-3 ; and 3+6=9; the^ii 
8 is 8, which referve, it being the Excefs after the 
Nines ate caft out of 5768 j then, the Nines caft out 
of 123, leaves 6 to be refervedj and, cafting the 
Nines out df 879, we have 6 to be referved; then, 
to caft the Nines out df thefe referved Numbers, 
fay 8+6:2=14=9+5, and 5+6=311=9+2; fofhat, 
after all the Nines are caft out of the Numbers which 
were to be added together, we have 2 remaining. 
Now, fince all the Parts taken together are equal to 
the Whole, the Nines being caft out of the total 
Sum, there muft be alfo 2 remaining ; and, cafting the 
Nines out of 6770, we fhall find 2 remain, for Proof. 
NotCy The/ fame Objection may be made to this 
. Proof as in Art. 85 ; and the Anfwer, there given, 
will alfo ferve as an Anfwer for this. 

2 87. Cc^ 
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S7. Co-effictentSy {Con znd'^ffidenSj Lat.) in Algebra, 
are the Numbers which are placed ta the Left-hand 
of the Letters : Thus, in gW 3 is the Co-efficient : If 
there be not a Co-efficient placed before a Quantity, 
that Quantity is fuppofed to have an Unit for its 
Co-efficient; thus, i may be^ad ib (one^). 

88. In Algebraic or Utiiverfal Mtdtiplication^ we make 
Ufe of this Character x, to denote that two Quanti- 
ties are multiplied together : Thus, axb is a multi- 
plied by b ; but we more frequently omit this Cha- 
racter, and write the Letters clofe toother, . (without 
any Character between them) as for axb we write 
ab. When a Line is drawn over any Quantities, 
artd the Sign of Multiplication put between the 
Letters under the Line (called by Algebraifts the 
Vinculum (Vinculum^ Lat.) and fome other Quantity) 
it denotes, that the Sum of the Quantities under the 
Vinculum is to be multiplied by the other Quantity : . 

Thus, a^b x m is to be read the Sum of a^b multi- 
plied by m. Alfo ^-f-^ x a — b is the Sum of a and by 
multiplied by the (Sum of a and — by or the) Diffe- 
rence of a and b. 

89. Though the Method of expreffing the Pro- 
du6k of Compound Quantities by the Vinculum, as 
ihewn in the laft ArticTe, is many times convenient ; 
yet, it is more frequently ufcful to be able to ex- 
prefs the Produft without a Vinculum, in more 
limple Terms -, and, in order to fhew the Method of 
doing this, it will be proper to lay down a few 
theorems by way of Lemma^s. 

Theorem 1. The Produ6t of the Sum of any two 
affirmative Quantities, by any Number, is equal tp 
the Sum of the Produfts of each of the affirmative 
Quantities of the Multiplicand, by the Multiplier j 

that is, a'\^xic^ax^bx, 

Demonfiration. By the Nature of Multiplication 

(Art. 51;) to multiply a^b by x, is only to take 

D 2 a+b 
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aH^h as many Times as thfere "are Units in x ; afid •.• 

a^b X X muft be = ax+bx ; for (by Art. 88.) ^xrss 
a^x=a taken >^ Time^ ; arid hxzs,b%xzsi? taken x Times^ 

and confeqiieritly (by Att. 24.) ^Af+^*=.^+^ taken ^ 

Times=Hp><^ (by Art. 51.) ^.£.2). 

90. Theorem 2. The Produft of the Difference of 
any two Quantities, by any (affirmative) Number^ 
is equal to the Product of the Subducend by th^ 
Multiplier, Minus the Produft of the Minorand by 

the fame Number, viz. a — bxx:=zax — bx. 

Demonjiration. The Produft of ^ by ^ is ax \ but it> 
IS evident, that ax is greater than the required Pro- 
duft -, becaufe ax is theP^oduft of ^ by x (ot* is a taken 
X Times) whereas we want only the Produft of the 
Diffei-ence X5f ^ and b by x; •.•^from the Produft /z;e 
we muft ftibtraft the Product of 3 by y, viz. ^^, for st 
Times the Qiiantity, expreffing the Excefs 0Sa above 
i; and ••• the Produft required is ax — bx. ^E.D. 
But, if this be not clear enough, take theDemonftra- 
tion otherwife, thus : LetJ= the t)ifference of a 
and ^; then (by Art. 50.) azzbJ^dy and, by multir 
plying both Sides of the * Equation by x^ we havi by 
the laft Theorem dx:=jbx^ax^ and, taking bx from 
both Sides of this Equation^ we have- fby Art. 36.) 
ax — bxzsdx. ^E.Dt 

^ An Ejuatiofh (^quathi LaK) in Algebra, 1% wKen a Quan- 
tHy, or Quahddes, on one Side of == is equal to one or more 
Qjiantitie^ on the other Side; die Equality 3 =»^t -f th an Mpttn 
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:9i. tbmm 3. 1 fay«--^ x x—yzzLOx-^hx^ayAfhy. 
Dmonftratioit. By A,r.t. 51. to multiply a—rb byx^ 

is only to take ,<»— ^, i^ Times ; which riiav Ije 
done thus ; 

X Times ^—^ is ( by the laft Art. ) = ax -^hx 
afld y Times <?— ^ = ay-^by 



'•/by Sub-l;p Times ^— ^,f = <^^— /w— ^9^+^- 
tracticmand ?- Minu s jy Tim^ij ^E.D. But, as Sub- 
Art. 36. Ji« — b Ltra<Stian may be per- 

fformed by Addition, (fee Art. 46.) by changing the 
Signs cf the Minorand, the Sum will, according to 
»this Method, Hand thus : 

To ax-^bx 

Add — ^4-^ 



The Sum is ax—bx—ay^by the fame as above. 

• 

:92. Corollary I. Hence, it may be obfcrved, th&t 
♦the Produft of Conipotind Quantities may be found, 
by coUefting together the feveral Produfts of each 
:Qu^ntity of the Multiplicand, by each Term of the 
Multiplier : And that, in multiplying the Multipli- 
cand by the affirmative Terms of the Multiplier, 
the Product will have the fame Signs as in the Mul- 
tiplier-, but that, in multiplying by the negative 
Terms, the Signs of the Product muft be contrary 
to thofe of che Multiplicand. 

93. Corollary 2. Hence, alfoj it 'will appear, by 
viewing the Work (in Art. 91.) that, taking the 
fimple Terms of the Produ<:t feparately, the firfl: is ^ J 

MX^ which may be confidered as -j-^x+!V=-|-^;r, fo 
that an affirmative Quantity, multiplied by an affir- 
jnative Quantity, will -have an affirmativerProduct 5 
or, in the Language of Algebraifts, + into 4- is +. 
The fecond Term of the Product is — bxy which 

D3 may 
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may be taken for the Product of — ^ by + *? ; here, 
a negative Quantity, multiplied by an affirmative 
Quantity, produces a negative Product ; or — into 
4- is — . Again, the third Term is — ay^ which 
may be confidered as the Product of + ^ by — y \ fo 
that an afiirmative Quantity, multiplied by a nega- 
tive Quantity, will have a negative Product ; or -|- 
into — is — . Laftly, the fourth Term is + by, 
which may be confidered as the Product of — b by 
— •^, fothat, a negative Quantitybeing multiplied 
by a negative Quantity, the Product muft be t^k^ri 
as affirmative ; or — into ..i. is 4-. 

Hence thefe Rules for the Memory ; 

+ into + is + "1 rPlus into Plus is Plus, 

—into — is 4- ( ^i.^*. !g I Minus into Minus is Plus. 
^ — into + is — f '1 Minus into Plus is Minus. 

+ into — is-— J L Plus into Minus i? Miqus. 

But though, with Relation to affirmative Quanti- 
ties, we may, in the Senfe here delivered, talk of 
the Multiplication of two negative Quantities ; yet 
to confidcr the Multiplication of two negative Quan- 
tities independent, or having no Relation to an affir- 
mative Quantity, feems to be but little, if any 
thing, better than Nonfenfe, ' 

94. From cither of the two laft Articles, the Me- 
thod of multiplyuig compound Quantities muft ap- 
pear evident, when compared y^^ a^ Example, or 
two. 

Multiply a-J^h — c 
By x—y 

a^b — ^x— j^ = — ay—by^cy 

^Product = ax-\-bx — ex — ay — by^cy. 
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Multiply 2tf— 2^ 

By a-t-3.^ 



2a — 2bxa = 2aa — 2^^ 



2a — 2^x3/6 == -^Bba — 6il^ 
Hence Product = 2aa^4ba — 6bk 

95. It may be remembered by the Reader, that 
we have hitherto left, in this Chapter, fome Things 
not demonftrated ; and therefore their Demonftra- 
tions ought to be given before we put an End to this 
Chapter ^ which take as follows ; 

That avizzhyia. 

^eorem i . If two Numbers are to be multiplied 
together, whichever is made the Multiplier, the Pro- 
duct will be fame, wz. a%bzsixa. - 

Demonftration. Let i+i + i + i, 6?^. be the 
N^nlber of Units contained m a-^ then, fince (by 
Art. 51 .) Multiplication is only taking the Multipli- 
cand fo often as there are Units in the Multiplier, it 
follows, that bJ^b^b+by (^c. as many Times as 
there are Units in ^, is = the Product of a%b •, be- 
caufe b-^-bm^^b-^-ij 6fr. (till there are fo many ^'s 
written down a$ there are Units in a) is each Unit in 
4 taken i Times j (for each ^ is = i taken b Times) 
and all the Partes t^kcn together are equal to the 
Whole. Hence we have proved that b taken as 
many Times as there are Units in a is = axb ; but 
(by Art. 51.) b taken as many Times as there are 
Units in ^ is 55; ^x^-, %'*^>c^=^x^. ^E.D. * ^^, 

g6. If two Numbers are to be multiplied toge- 
ther, and one of the Faftors is a compofcd Nurnber, 
we may, inftead of multiplying by that Factor, 
multiply by the Number); of which it is cpmpofed, 
I mean, if bxc:=zpy that then axbxczziaxp, 

Demonftration. The Reafon of this may be ihewn 
by aij Examplct Suppofe it wa^ rccjuired to mylti- 

D 4 pJjr 
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ply 29 by 30 ; here, 30 is compofed of 5 and 6, 
for 5x6=30. Now 29x5=:; 145; here we hav? re- 
peated 29 five Times, -which is 145 ; and confe- 
quently, if 145 be taken 6 Times, the Produft will 
be = 29 taken 30 Times -, becaufc 145 is each Unit 
in 29 taken 5 Times, and •.•, if each Unit in 145 be 
taken 6 Times, we fhall have 5 Times as many 
Units as are in 2 9 taken 6 Times ; or, which is the 
fame, as many Units as are in 29 taken 5x6=z3Q 
Times. It may be demoliftrated generally thus : 
♦51. axb*z=:a taken ^ Times •, and a^hy.c:=z,a taken 3 
Times^ taken c Times -, but h taken c Times = jC> by 

• ^3, the Suppofition •, ^r a taken h Times, c Times * = ^ 

taken p Times j or, which is the. fame, a%h%c-=.ay^. 

, 97. If any 3 Numbers are to be multiplied con- 
tinually together, in whatever Order the Faftors are 
taken, the laft Produft will be the fame, viz. a%b%c 
z^a%cy^b'=zbxc'iiaz:^c%bxa-=zc^axb:=zl%ay.c. 

• §5. Demonjlration. Becaufe b%c * = rx^, if we call the 

Produft of b^czizfiy cxb=zn^ alfo •, '.-, writing n for 
bxc^ and cxb in the above, we have ayLbycc:=ian^ and 

• 95. axc^bzz^an ; alfo bxc\azz:na^ and cydxazuna ; but * 
♦23. an:=:,na'y hence, *axbxc=:i^xcxbz=lyiC)iffz=.cyfil'xr., A- 
^95» gaii^9 ayib*z:^bxa^ •.•, if we denote the Produft of 

^xb by ^, the Produft of bxa may alfo be reprefertted 

by^; and •.•, putting p for axbj and for^>c<3, we 

{hall have cxaxb:=.cp^ and lxaxcz=ipc^ alfo axbxc::2:pc ; 

^ 9?^ but * cp-zzpc^ •.• ^ cxaxbzi^bxaxcziiaxhxczz. (by the 

^^^ above) axcxb-zibxcxazucxbxa. ^E.D. 

98. Corollary. We have demonftrated, that in two 
or three Factors, which Way foever they are taken, 
the continued Product will come out the fame 1 and 
therefore may conclude, that if we take in one 
Factor more, viz. make them four, it will ftill hold 
good j therefore, in one more, C5?f. ad infinitum. 

99. In what Place foeyer any Digit Hands, being 
taken in its fimple Value, it is equal to what will re- 
main, after all the Nines^that are contained in its real 
Value ^re ti^ken awayj unlefe the Figure is g, and 
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then the Remainder will be nothing. The Meaning 
of rfiis Theorem is, that (for Example) in 500, ar- 
ter all the Nines are taken away, there will remain 5 ; 
and, after all the Nines m €0 are taken away, there 
will remain 6; and, after all the Nines are taken out 
of 8000, the Remainder will be 8 ; alfo, after all 
in 900 are taken away, there will remain o, ^c. 

Demonftration. Becauft, in whatsever Plajce of a 
Number, any Figure b ftands, it is * =£ ( 10 Times =5) • 9. 
9 Times + i Time that Figure ^, in the next lower 
Place (as for Inftance in 500, the 5 is= 10 Times 
the 5 in 50 ;) it muft follow, by taking 9 Times the 
Value of h in the next lower Place, that thS Value of 
i in its given Place, Minus 9 Times the Value of * , ^ 
in the next lower Place, is * = 1 Time the Value of ^ 
B in that next lower Place ; but 9 Times any Num-» 
ber is a precife Number of Nines, and •.•, that being 
taken away, we fliall have the Value of b m that next 
lower Place; and the Value of h in this laft found 
Place is equal to (for the fame Reafons as before) 9 
Times + i Time the Value of h in the next inferior 
Place ; and •.• the Value ofhm the laft-found Place 
Minus 9 Times the Value of h in the next inferior 
Place (which is a compleat Number of Nines') =1 tht 
Value of h in that next lower Place, and fo on, tiH 
you bring it down to the Place of Tens, and then 
n is 1 0^=9^-1-1 5, and •.•, taking 9? from both Sides 
of the Equation, we have* 10^5 — 9^ =='5, itS fimple • 36. 
Value \ but (the 9S, which we have now fubtrafted, 
is a compleat Number of Nines, and •.•) we have 
now taken oiit all the Nines, except i is =9, anfl 
then we can take exaftly one 9 more, and then the 
Remainder will be o. Confequently theTTheorem is 
demonftrated. Or, perhaps, the following Demon*- 
•ftration may, to fome, appear plainer. In this De- 
monftration we Ihall prove it to be true, when the 
place that the Figure ftands in doth not exceed Thou- 
fands ; and, after the fame Manner, it may be de-» 
•pionftrated in Milliqns, Csff . 

To 
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To proceed then, let B be the Figure, which wc 
fuppofe to ftand in the Place of Thoufands,. then. 
•9. • ioooi==itsValuc in that Place, and loooi-— 900J, 
•46. 55 looJ, — gobz^ioty — 9^*=}: Here it may be 
obferved, that from iooo£ we have taken pooj, goB^ 
tnd 9 j, and the Remainder comes out j ; but 900^9 
qoBy and9f, are precife Numbers of Nines, for 9008 
15 100 B Nines; 90^ is 10 2 ^ines; and gB is -B 
Nines : But gooBy goij and 9^, are the greateft 
Number of Nines that could be taken out of loooS, 
and leave a Remainder ; becaufe, thefe being dedufted^ 
the Remainder was only 3, which cannot exceed 9, 
becaufe it is a fingle Figure j and, confequcntly, when 
B= any Figure lefs than 9, then there cannot be any 
more Nines dedu£ted : But, when S = 9, then there 
can be one Nine more dedufted 5 but then the Re- 
mainder would be = o j becaufe 10003—900^—905 
— .9*— fcso. ^E.D. 

loo« In Multiplication- Sums, the Nines being 
cafV out of the Multiplicand and Multiplier, the 
Remainders, being multiplied together, will, when 
their Produft does not exceed 9, be equal to what 
remains, after all the Nines are caft out of the Pro- 
dudt of the given Multiplication-Sum : But, if the 
Produft of the Remainders above-mentioned be more 
than 9, the Nines being caft out of it, what remains, 
will be equal to the Remainder of the given Pro^ 
duft. 

jyemofffira$m. Let m;s:all the Nines in the MuK 
tiplier, ^3= what remains after all the Nines are taken 
away, then mi^d (Art. 94.) =9 the Multiplier ; and 
Jet »=the Number in which all the Nines that can be 
" taken out of the Multiplicand are exaftly contained ; 
and X =? what remains after the Nines are taken out 
* 24. of the Multiplicand ; then »+^*3sthe Multiplicand. 
Now the Work of multiplying »+x by w+ J (accord- 
ing to Art, 92, 93, and 94) will ftand thus ; 
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+nd+xd 

Hence the Produft is = nm^xm'\'nd+xd ; but nm^ 
xMy and nd^ are certain Number of Nines ; becaufc 
n and m are by the Suppolition a certain Number 
of Nines, and ••• any Number, multiplied by norm^ 
muft be a certain Number of Nines ; and •.•, thefe 
Terms being rejected, there remains in the Product 
only xd: But the Product of x (the Number remain- 
ing in the Multiplicand) multiplied by d (the remain- 
ing Number of the Multiplier) is xd^ which being 
the fame as what remains in the Product, we have 
proved wh^t was pi'opofed ; for, when xd is lefs than 
9, we have already caft out the Nines of the Pro- 
duct ; but, if xd is more than 5, then, calling out the 
Nines in xd of the Product, we fhall have caft out 
alji the Nines that were contained in the Product, and 
the Remainder muft be equal to what remains after 
the Nines are caft out pf the Prpduct xd \ {viz. the 
Product of the Remainders of the two Factors) be- 
caufe the Quantities out of which th^y are to be caft^ 
arc both expreflcd by xd. ^ E. D. 

10 1. From the two laft Articles, the Reafon of 
the Method fliewn in Art. 84. for proving Multipli- 
cations-Sums will eafily appear. For, becaufe * in ♦ 99. 
whatever Place any Figure ftands, taken in its fimple 
Value, it is equal to what will remain after all the 
Nines that are contained in its Value, according to 
fhe Plape in which it ftands, are taken away ; it fol* 
lows, diat the Sum of all the Figures of which any 
Number confifts, taken limply as fo many Units, is 
equal to the Remainder after all the Nines are taken 
out of that Nmnber, that can be found in the real 
Value of each Figure of which it conlifts •, and •.', if 
this Sum be lefs than 9, it muft be equal to the Re* 
gi^d^r, after as manv Nines ^ taken out of die 

given 
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ghrcft Number as poffible : But if this Sum is, or 
exceeds 9, then, taking the Nines out of this Sum, 
the Remainder will be equal to what remains after alj 
the Nines are call out or the the given Number ; be- 
. caufe the Number of Nines in any Number muft 

• .24. be * equal to the Nines which are contained in the 

feveral Parts, and in the Sum of the Excefs of Nine 

in thofe Parts. To make this as plain as jnay be, 

let this be illuftrated in ceiling the Nines out of 

♦9 & 14. 25476 *= 20000 +.5000+4004-70-4-6. Nqw, the 

^ 99. Nines caft out of 20000, there will remain * 2 ; out of 
5000 there will remain 5 ; out 0/400 the Remaindeir 
will be 4 ; and out of */Q there will remain 7 j the 
Sum of thefe Remainciers is 2-}-54-4-J-7+"6=24, 
out of which the Nines being caft, the Remainder Rs 
6 : Thus we have Ihewn the Reafon of the Method 
of cafting out the Nines by adding the Figure^ toge- 
ther ; and the Reafon of the remaining Pait of the 
Proof is Ihewn in i^e laft Article. 
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f02,"pv/r/5/03\r (T)ivifto, Lat.) is a Rule by 
'\'J which we find how many Times one 
Number is contained rp another. Or, which is the 
fame, it is a (compendious) Method of fubtraftirig 
one Number from another, as often as it is cour 
itained in that other : For, as often as one Number is 
contained in anottiei;, fo often can it be taken out of 
that other. 

103. The Number tote di^vided (^/z. that Num- 
ber which is confidered as the containing Number) 
we call the Dividend^ (from divide^ from divido^ Lat.) 

1 04. 'The mcafuring Number, or Number we are 
to divide by, {viz, .that y«ihich is confidered as con- 
tained 
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tairted in the Dividend, h called the Dhifor (jbivififj 
Lat.) 

105. The Number fought (^t2J. that (hewing ho vr 
<5ften the Dirifor is cbtitained in the Dividend) i* 
called the §noHenl^ {^otkSy Lat.) 

106. As the Divifof is not always contained ex* 
iftly a certain Number of Times m theDividendy 
there will, Ibiftetiih^, after the Divifor has beenr 
taken out of the Dividend as often as poffible, be Jt 
Number remainiftg -, which We therefore call the 
k.efHainder (from Ketnain^ Eng. from Rmaneoy Lat.) 

^07, A SiA'imltrplej (from Sub and Mulfiplex^ Lat.) 
6r jlUquof {AUqucty Lat.) Part, is a? Number greater 
Aah an Unit, and which is contained in another 
Number a certain Number of Times. Thus, 2 is 
a Sub-multiple of 5, for t is contained in 6, e^taft- 
ly 2 Times. Or, in other Words, a Sub-multiple is^ 
a Number greater than an Unit, that will meafurc 
another Number, exai^ly, without a Remainder. 

108. An Axiom. If equal Things be divided by 
equal Things, their Quotients will be equah 

109. To divide ohe Number by another, when? 
both the Divifor and Dividend are nngle Digits ; or 
the Divifor a fmgle Digit, and the Dividend not 
eonfifting of more than two Fisures •, we may fub- 
tra£t the Divifor as often as poffiole our of the Divi - 
dend : Birt if the Learner be perfect in his Pythagorean^ 
or Multiplication-Table, he will be able readify, by 
Memory, to tefl how often the Divifor is contained 
in the Dividend ; that is, he will fc« able to take a 
Digit, by which multiplying the Divifor, the Pro- - 
duct will be (either) equal to, or the next lefs than 
the Dividend; and the Digit, fo taken, will, be th6 
integral Part of the Quotient •, and the Remainder 
(which mull be always lefe than the Divifor, becaufe^ 
if at any Time we mould brihg out a Remainder 
greater than, or equal to, the Divifor, we can take 
the Divifor out of the Remainder, and therefore 
kave-not taken it out as many Times as poffibk) bet- 
ing 
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ing put over the Divifor as a Fraftion, (fee Art. 6.) 
compleats the Quotient. 

Samples. Divide lo by 5 5 here 5 is contained in 
10 two Times, £015x2=10; ••• 10 -r 5=2. Alfo, 
i3-r5=:2T, for 5x2=10, and 13 — 10=3; '.• the 
integral Part of the Quotient is 2, and the fra6tional 
Fart is 3 out of 5, or 3 Fifths ; fo that 5 is contained 
in 13 two Times, and 3 Parts of 5, of a Time 
niore. 

no. To divide any Number by another. Firft, 
fee how many Times the Divifor is contained in as 
many Places of the Left-hand of the Dividend, as 
the Divifor confifts of ; (but, if you cannot go once, 
then take in one Figure more, and try how often the 
Divifor is contained in that Number, which cannot 
be more than nine Times;) and place the Figure 
expreffing how many Times you can go, in the Quo- 
tient; (butf remember, firft, to fee that the Dividual 
Minus the Produft of the Figure which you go and 
Divifor be lefs than the Divifor;) then multiply the 
Divifor by that Quotient Figure, and fubtrad: the 
Produft from the before-mentioned Number, and to 
the Remainder bring down the next Figure of the 
Dividend (proceeding to the Right) and try how 
many Times the Divifor is contained in this Number, 
and multiply, fubtrad, i^c. as before, 'till all the 
Figures of the Dividend are taken down. We muft 
here obferve, that, when any Remainder with one Fi- 
gure of the Dividend annexed, as juft now men- 
tioned, is lefs than the Divifor, then, as we cannot 
take the Divifor out of it, we muft put o in the 
Quotient, and take down another Figure of the Di- 
vidend, and then try how many Times we can go» 
But many Times the greateft Difficulty is in finding 
how many Times to go, which is to be found only 
by Trials ; however, the following Obfervations may 
be of fome Ufe in nearly determining the Times, viz. 

1. Bv Art. 132. we can never go more than 9 Times. 

2. It the Number, out of which the Divifor is to be 
taken, is of the fame Number of Places, fee how 

many 
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many iTimes the firft Figure of the Divifor U con- 
tained in the firft (Left-hand) Figure of that Num-* 
ber ; but, if that Number coniifts of one Place more 
than the Divifor, then fee how often the firft Figure 
of the Divifor is contained in the two firft Figures of 
that Number, (called by fome Authors the Dividual 
{Dividuus^ TL^t.) or Partial {Partial, ¥t.) Dividend-^) 
and the Number of Times we can take the Divifor 
out of the aforefaid Number, may be equal to, but 
cannot exceed the Times thus found. Note^ It will 
be convenient, in order to prevent Miftakes, to make 
a Dot (.) under each Figure of the Dividend as we 
ufe it. . 

III. Example i. Divide 2371 by 5, 

Dividend. Qjiotient. 

Divifor 5) 237 1 (4744- 

20' 



3 7 Firft Dividual . 
35 

2 1 Second Dividual, 
^o 



I Remainder. 

Firft, Sec how many Times 5 in 23, which is 4 
Times, (becaufe 5x5=25 is too much; and 5x3 
CS15, and 23 — 15=8, which is greater than the 
Divifor, and •.'3 Times is too little, and confequent- 
ly we muft go 4 Times) •.' place 4 in the Quotient, 
and, fubtrading 5x4=20 from 23, there remains 3; 
to which take down the next Figure of the Divi- 
dend 7, and the firft Dividual vdll be 37 : Then the 
Divifor 5 is contained in 37 feven Times, •.• place 7 
in the Quotient, and fubtraft 5x7 = 35, from th« 
firft Dividual 37, the Remainder will be 2 ; to which 
having brought down the next Figure of the Divi- 
dend I, the fecond Dividual is 21; in which the 
Divifor is contained 4 Times •, •.• put 4 in the Quo- 
tient, and then 5x4=20, and 21 — 20=1, the Rc^. 

mainder. 
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maindef. As we have now taken down all the Fi- 
gures of the Dividend, the integral Part of the Quo- 
tient is 474, and the fractional Part i out of 5 ; fo 
that 5 is ccmtained in 2371, 474 Times and 4 (one 
Fifth) of another Time. 

- 112. Example 2. Divide 800 by 25. 

Firft, In order to know how 25)800(32 
many Times 25 in 80, try how 75 

many Times 2 in 8, which is 4 

Times^ becaufc 25x4=100; ••• 5^ 

try g Times, which we can go, 5^ 

for 25x3=75, and 80—75=5, to — 

which bring down the next Place 

of the Dividend, which is o ; then we have, how 

many Times 25 in 50? Which is 2 Times. See the 

Operation itfelf. 

113. In long Operations the Method of tabulat- 
ing the Divifor (as fhewn in Multiplication, in ta- 
bulating the Multiplicand) is very ufeful, as we may 
fee by Infpeftion the Times we can go, and the Pro- 
dud; of each Time ; fo that there is very little Diffi- 
culty in performing Divifion by Help of a ^ariffa \ 
take an Example. 

Divide 88350768 by 25476. 

TheTariffa. 

2547^)88350768(3468 
76428 • • • 



Proof 



I 


25476 


2 

3 


76428 


4: 

1 

7 


101904 
127380 
152856 
178332 
203808 


9 


229284 


10 


254760 



119227 - 
to 1^4 ' 

173236 

203808 
203^08 



It is fuppofed that, if the Reader compares the Work 
of this Divifion with the Tariffa, he will want no other 
Explanation* 114. If 



D 1 V I S I O Nf. 

114. If the Tarif a is made on fcparate Pieces 6f 
taper, we.njay fave the Trouble of writing the fe* 

veral Produ<as under the ^.^y^) 88^50768(3468 

Dividuals; for we may ..*-». 

apply the Slips of PapeiT 1 19227 

to them* and, {0 fubtradt- 



49 



ing, only put down the ^73^3^ 

Remainders^ ahd then the 203808 

Work will appear flior- **'^ 

tened thus : O 

115. The Rule giVcn in Jrt. 1 10, for finding Kow 
many Times one Number is contained in another^ 
may be thus demonftrated : It is plain, that by 
y^/. lib. we part the Dividend into feVeral Parts | 
for we firft take a Part of the Dividend for a Divi* 
dual, and, having divided this, to the Remainder we 
add another Part of the Dividend *, which being alfo 
divided, another Part of the Dividend is added td 
this Remainder for a new Dividual j and fo on, 'till 
all the Parts of the Dividend have been added, and 
the Number of Times the Divifor is contained in 
thofe Parts been feparately found. Therefore, if the 
Method herfe laid down will find how many Times 
the Divifor can be taken out of thofe Parts, it 
will be all that is required t * For, as often as th©' 
Divifor is contained in the Parts which ttiake up the 
Dividend, fo often mull the Divifor be contained in 
the whole Dividend. As to the Finding of each Fi- 
gure of the Quotient fingly, as the true Quotient of 
the Divifor, out of the feveral (Parts of the Divi- 
dend 6r) Dividuals, confidered by themfelves, w6 
need no Demonftration •, becaufe they are found by 
Trials, and are not written down, *till it is found 
that the refpeftive Dividual, Minus the Produft of 
the correfponding Quotient Figure into the Divifor, 
is lefs than the Divifor, and that therefore the Figure 
is taken right •, fince, the Remainder being lefs than the 
Divifor, the Divifor cannot be taken once more out 
of it ; and, confequently^ we have taken the Divifor 
out of the Dividual as often aa poflible*. Whence 

E the 
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DIVISION. 

the only Thing which remains now to be lliewn, fe, 
that though we have taken the feveral Dividuals with- 
out Regard to their Places in the whde Dividend^ 
and fo have taken them in kfs than their true Value \ 
yet that we hav^ fupplied that Defeft by placing the 
Icveral Quotes, or Parts of the whole Quotient, in 
fuch Order, that they have the real Value they ought 
to have, if the feveral Dividuals had been taken in 
their real Values-, and that, by fo writing them, they 
will, when taken together as one Number, be equal 
to the Sum of the complete Values of the feveral 
Quotes ; or, which is the fame Thing, be equal to 
the whole Quotient, for the Reafon above given (at 
Ms Mark* ). Now that this Defeft, of taking the 
Dividuals in lefs than their real Value, may be fup- 
plied, will be fliewn by confidering; that the com- 
plete Value of each Dividual is lo, loo, looo, &?f. 
Times the Value in which it was taken in the Work, 
according as there is one, two, or three, &?f. Figures 
to the Right-hand of its firft Right hand Fignre in 
the Dividend : And therefore, if the refpeftive Quo- 
tient Figure is placed fo as to be in itJr real Value as ma- 
ny Times its fimple Value, as the real Value of the Di- 
vidual is of its fimple Value, which was taken in the 
Operation, theDefeft will be fupplied : (For fuppofe 
that in the fimple Value of any Dividual the Divifor 
is contained m Times, and that the real Value of 
the Dividual is ^ Times its fimple Value inthe Ope- 
ration ; now, if the Divifoif was contained m Times 
in the fimple Value of the Dividual, certainly in t 
Times that Dividual the fame Divifor muft be con- 
tained / Times m,) Now, that the Quotient Figure 
will ft:and in fuch a Place, that its true Value may- 
be lo, I GO, or looo, l^c. Times its fimple Value, 
according as the real Value of that Dividual is la, 
ICO, .or I GOO, fc?f. Times the fimple Value of that 
Dividual, will plainly appear, by only confidcringy 
that there will be as many other Quotient Figures 
placed on the Right-hand of this Figure of the 
Quote, as there arc remaining Figures of the Divi^ 

— dend 



dend to be taken down ; becaufe, for each of thele 
Figures, there is, by the Rule, a Figure to be put 
in the Quotient: Therefore, each Quotient Figure 
will have as many Places on the Right-hand of it, 
as there are Figures in the Dividend dn the Right- 
hand of the firft (Right-hand) Figure of thfe Divi- 
dual : Confequently, its complete Value will be as 
many Times its fimple Value, as the real Value of 
the relpeftive Dividual is of the fimple Dividual^ 
and, therefore, each Figure in the Quotient will be 
lb placed, as to have its true Value. Whence afl 
thofe Quotient Figures, taken together as one Num- 
ber, mull be equal to the required Qiiotient. ^ Es D. 

116. As there are feveral Contraftions in Mul- 
tiplication, fo are there alfo in Divifion, the moft 
Uleful of which are the following : 

Cafe I. When theDVifor is lO, 106, or roco, 6fr. 
we may cut off fo many Figures from the Right- 
iiand of the Dividend as there are Cyphers in the 

Divifor : Thus, 257 -r 100 = 2 -^^ ; 23O7 1 -r lOoo 

. ' 100 

= 2? -^ , 6?f. This IS felf-evident* 
^ 1000 

117. Cafe 2. If the Divifor has any Number of 
Cyphers annexed to the Right-hand of the Digits, we 
may cut off as many Figures from the (Right-hand 
of the) rJividend, as there are Cyphers on the Right- 
hand of the Divifor, and divide the remaining Figures 
by each other-, which will produce the fame Quo- 
tient: For * the cutting off fo many Figures from • n6» 
the Right-hand of the Dividend and Divifor, as 

tiiere are Cyphers on the Right-hand of the Divifor, 
ts dividing each of them by 10, 100, or 1000, i^c^ 
But it is evident, that, as often as the whole Divifor 
is contained in the whole Dividend, fo often muft 
any Part of the* Divifor be contained in a lik^ Part . 
of the Dividend ; therefore, the Quotient, found by. 
this Article, muft agree with the Quotient found by 
dividing the whole Dividend by the whole- Di- 
vifor. ^E.D. 

E 2 Example^ 



i^ Contractions fliDivistoN« 

Example. Divide 2576 by 2100, 

Here, having cut off the 
two Cyphers from the Divi- ^i|bo ) l^YjS ( i^rVA- 
for, and the 76 from the Di- 21 ' 

vidend, divide 25 by 21, the ^^6 

integral Quotient is i, and 
4 the Remainder, to which annexing the 76 (cut ofF) 
4t is 476. Whence the Quotient is i^^. 

118. Cafe 3. When the Divifor is but one FigurCt 
br can be reduced to one, by Art. iiy\ then the 
Operation may be eafily performed in one Line, as 
is Ihewn in the following Example : 

Divide 2.54 by 3. 

HerC) fay the -J- (third) of 25 is 8, and i remain- 
ing, (or, which is the fame, how 
many Times 3 in 25 ? Which is , 2 54 Dividends, 
8 Times, and i remains) put "^ 84^ Quotient* 
down the 8, and fuppofe (in your 
Mind) the i which remains to be placed before the 
4, and then we have the -J- of 14 = 4, and 2 re* 
maining; put down the 4, and dien the Quotient 
will appear to be 844-. 

119, Again, divide 2476 by 200. 

The Operation will ftand thus : 2|oo ) 24] ( 76 
And the Anfwer is 1 2 and -^4^. i 
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120. When the Divifor is a compofed Number, 
we may divide by the Parts of which it is com- 
137. pofed, and produce the * fame Quotient as in the 
common Method. As to the fractional Part of the 
Quotient (if any) multiply the given Divifor bjy 
the integral Part of the Quotient, and deduft the 
Produft from the Dividend, and the * Remainder will 
be the fra&ional Part of the Quotient. 

* Put /rr tht Diviibr; w — the Dividend ; ^ = the integral Part 
of the Quotient, r:=::,tkiR Remainder, or fradional Part ; dxen 
I ^3* *</f + ^ =:^ M ; *.*, fubtradtng dq from both Sides of the Equation, 
we have f r s « w- 1/^. ^E* D. 



ti36. 
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CoMPENDiuMS, 6?f. in Division. If 

Example. Divide 6451 by 48^ 

Here 8 x6 = 48, •.• 
we may divide by 8, , 6431 
and by*6, as fhewn in "^^Sojj; Remains, 
the Operation annexed ; ^I^Jj^Remains. 

piam itfelf, if the Rea^ ^^^ j j p^ J ^f ^^ 

der be already Mafter Quotient is) = 6384, ••• 
of the ii«th Article. ^Te Remainder 15^6431^ 

— 6384 = 47. 

JST^/^, The feveral Remainders may alf© be reduced 
to one by the following Rule : Multiply the laft Re- 
mainder by the laft Divifor but one, and to^ the Produft 
add the Remainder belonging to that Divifor -, mul- 
tiply this Sum by the next preceding Divifor, to which 
add its correfpondent Remainder-, and thus proceed^ 
'till you have multiplied by thefirft Divifor, and added 
in the firft Remainder. (The Reafon of this may be 
feen in Jrt. 138.) Thus, in the above Example, 
the laft Remainder is =5, which, multiplied by the 
preceding Divifor 8, gives 40, for 5x8=40; to 
which adding the^ correfpondent Remainder 7, wq 
get 40 + 7 = 47 = the Remainder belonging to the 
Divifor 48 -, fo that the Quotient is 6384^5-. 

121. When the Learner is become ready in the 
common Method of Divifiqn, he may jfhorten his 
"^ork, by multiplying the Divifor by each Figure 
of the Quotient in his Mind, and fubtrafting each* 
Figure ot the Produ<S, one by one, as they come 
out from the refpeftive Dividual, fetting down only 
the Remainder either above, or below, the Dividend, 
according to the Pleafure of the Arithmetician. 

Take an Example. 
Divide 3583 by 25, and place the Remainders 
over, and the Quotient under the Dividend. To 
make this appear as clear as poflible, we will repre* 
fenf ^e Work as it ftands at the getting each Quo- 
tient Figure. 

E 3 2$ 



1^4 ScEATCH Division. 

)io Remainders, v io8 vio8(*Rem. 
3583 Dividend. 25)3583 25)3583 
I Quotient. -^14 ^ i43-r3rQuot:. 

Firfty Wc have 25 in "^c^^ •.• i is the firft Quo- 
tient Figure, which placed, fay 5 — 5 =; o, which, 
put down, and 3 — 2 ;:=: i , which being alfo written 
down, the firft Remainder is 10 ; *.• the firft Divi- 
dual is 108, in which 25 is contained 4 Times, 
and there remains 8 ; then, the third Dividual being 
%'^^ out of which 25 can be taken 3 Times, fay 5x3 
s= 15, and, as we cannot take 5 from 3, wahave 13 
-r 5 = 8, which put over j then 2 x 3 = 6, -f- i we 
carry ss 7, + i wc borrowed (becaufe, as we could 
not take 5 from 3, we took 5 from 13, and •.-, as 
the 3 was called 13=10-4-3, we muft alfo increafe 
the rroduft by i o, which is done by adding i to it) 
ff= 8, and 8 — 8 =;: 0. Hence the Quotient is 



It is common, to prevent Confufion, to dalh out 
die Figures as they are ufed j and then the Steps 
wovild appear thus ; 

)io v/^8 \^^K^ 

I >' 14 V i43^«^ 

Whence this Method is commonly called Scratch 
Dlvifion. It will appear fufficjently clear, witibout 
daftiing out the Figures, by only placing the Re- 
mainders under the Dividend, as is here (hewn ; 

V 143A Qi4otient, 
iSjSS^S Pividend, 

8 • C Reiuwiders, 

Netft 
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Naie^ It will be proper to obferve, to prevent for- 
getting the adding i (when we borrow) to the Pro- 
duct, that, whenever looking back we fee the next 
Right-hand Figure of any Remainder greater than 
the refpeftive Figure of the Dividual, it is phin we 
(borrowed, or in other Words) increased the Dividual 
by I, in the next higher Place-, and, therefore, we 
muft again take away i from that Place, or (which 
is the lame in EfFed) add i to the next Figure of the 
Produ<5t. 

122. If we perform the Example in the laft Article, 
by what the late ingenious Mr Lowe calls his Rule 
(given below), the Figures would ftand thus : 



vidfend^ r\- -r 

1088 y^+3^Qi?°"' 



But this is {o very near the Method given in th^ 
laft Article, that it feems fcarce able to bear the 
Name of a different Method. 

Mr. Lowey fpeaking of this Method, fays, he ofFers^ 
it * */ as much the (horteft and eafieft, and, by the Dif- 
" pofition of the Figures, the moft commodious for 
** Operation, Proof, Valuation of Remainders, fcfc.** 



His Rule is, 

r 

I If Div. (i) fay, How-oft-for in-dend; 

Or the ift. in the ift. (2) By the 

Anfwer (which is to be plac'd in the Quotient) 
Multiply- for ; (3) and the Produft-fubtradt 

From the-dend, by Addition 
Then, for next Step, advance i in the-dend ; , 

Arid count-back, i'th'-Remainder, 
So many as are i'th*-f6r: There begin, as at 

ftrft ; and fay. How- oft, fcfc 

* P. 40. of his Arithtmtkh 

t This is what Mr. Lonm calls Hexamrter Verfes, and will fcrve 
as a Specimen of that Gentleman's Method of Writing on A^ith- 
metick. 

E 4 Ta 



$6 Lowe's Division. 

To illuftrate this Rule, take an Example, with the 
Explanation in Mr. Lowe's own Words. 

Example. " Divide 36^^65 by 121. 



^« Say (firft) for 
•« the firft Dividual, 
*' or partial Divi- 
** dend, How-oft 
** I in3,6fr. Then 
^* (2)forthe2^Step, 
** advance onePlace 
^^ in the Dividend, 
** to wit to 3 i and 
*' count- back (in 
*' the Remainder) 
*' fo many Figures 
*• as there are Places 



Firft Stfep J 365365 

2d Step/ c 365365 
( 02 



3d Step 



•1" 



365365 
0215 

I 



4th Step, s 02156 
L 106 



Divifof. 
121 
3 Quot. 

J2I D, 

30 Q- 

121 D. 

301 Q. 

121 D. 

3019 Qi 

** in the Divifor, to wit 3 : fp the. Reckoning will end 
^* in o r which (fince you cannot have i in o) enter 
in the Quotient. Then (3) for the third Step^ 
do. as in the fecond, and the Reckoning will end in 
2 : and There begin as at firft i and fay, How-oft 
I in 2, ^c. Then (4) for the fourth Step, do 
** as in the laft; and the Reckoning will end at 
** 1 1 : and There, again, begin as at firft ; and fay, 
•* as afore. How often i in |i, tfc." 

Scholium. As a further Specimen of this Method 
of delivering Rules, may be given the following 
Rule for performing Multiplication in one Line, 
ihcwn in /4r/. 5i, viz, 

1. Unites Place ofrcator fnto-cand ; Mult, and add 
all betwepn each Step 5 

Multiplying backward in-cator j forward in-cand j 
'plrthe-cand's out. 

2. Then, by Steps, r^ft qf tbe-cator into the firft 
of the-cand Mult: 

And the Figures between each Step, a$ 9fore» 

[ mult, and addr , 



cc 



iVb/^, 
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Division, Tro^f of. '57 

'Nete^ Thefe Verfes having the Cadence of Latin ♦ 
Hexameters, the Accent, which is added to afcer- 
tain the ri^ht Reading of them, denotes the firft 
Syllable of a Daftyl, or that the two following arc 
to be pronounced fliort. 

123. Divifion may be proved, by adding the 
Remainder to the Produft of the Divifor into the in- 
tegral Part of the Quote ; for that Sum muft be f 
equal to the Dividend. Thus, in* the laft Example, 

rthe Divifor 121x3019 the integral Part of the 
Quotient, is —365299, -f- the Remainder 66 -zz 
3^53^59 the Dividend, for Proof. 

124. Divifion may be proved by Divifion, for, 
the Dividend being divided by the Quotient, the 
Quotient, found by this Divifion, muft be equal to 
the former Divifor, tf there was no Remainder in 
the given Divifion. But, if there was a Remainder, 
firft fubtradl that Remainder from the Dividend, and 
then divide as before dlrefted ^. * 

125. 

* Hexameter Verfes confifl of fix Feet ; for Kind, Da6lyls and , 
Spondees ; » Dadlyl contains a long and two ihort Syllables ; a 
Spondee has biit two Syllables, and both lone. In sH Hexameters 
the fifth Foot is a Da£fyl, the fixth a Spondee. 

f Let i/= the Diviior, mr =: the Dividend, ^ = the integral. 
Part of the Quotient; r n the Remainder ; now, r being the Re- 
mainder, It is what m is more than a Multiple of 4^, and *.*, taking 
rfiomit, we fiiall have SI— r a Multiple of i/, which, b/Suppo- 

fition, is cont^^ in ihat Multiply ^ times ; that is, * m— * r -f- i/ * 102. 

zziqi '.• multiplying hyJwt have «» -^ r f = dgt and by adding f 56. 

r to both Sides of this Equadon we have m l^z df '\' r. ^. E. D, ^ ^z. 
Corollary* When r = «, it is m = 4^. , 

X Things being as in the Note to Art, 123, we have (there) 

m — r=?f, %*, dividing both Sides of the Equation by ^, we 

have* — r-f- f || =V. ^E.D. g loS. 

Corollary, When r = ^, then «-f- f =: y. 

Scholium. Mr. Makolm fays, " the Dividend being divided by 
<< the integral Quote, the Quote of this Divifion will be e^ual to 
** the former Divifor with the fame Remainder. Thus, 3 is con- 
'< tained 4 Times in \\% and 2 remains : But 4 Times 3 = 5 
•' Times 4; %• 4 muft be contained 3 Times in 14, with the fame 
*' Remainder 2, as it adually is. 'The (ame Reafon is good in all 
^' Cafes.^ But this Gentleman (who is jufily efteepied f<K his 
Lqirning) by^ makine Ufe of paitic^ Nambers, inftead of a 

geneiEri 



€o Colmpendiums in Divxsiok.* 

130. As to the Reafon of the above Rule, }t 
may be (hewn thus : In the firft Example it was 

• IC2. required to divide 347631 by 997. Now, * Divi- 
fion being the taking the Divifor from the Dividend 
as often as poffible, the Reafon will eafily appear i 
for firft, dividing by the New Divifor 1000, the in- 

f 116. tcgral Quotient wiU be f 347, and the Remainder 
631 : Now, if this be the true Quotient, then 

1 123. 347 X 997-f- 63 1 will be t = the Dividend ; but, as 
it is too li ttle, there muft fti ll remain of the Dividend 

347631 — 347x997+631 = 347000 — 347 X 997 
= 347 X 3 (becaufe, if the Minorand was 347 x 1000, 
it would be = 347000, and fo nothing remain ; and 
•••j.as 997 wants but 3 of 1000, there can remain 
only 3 Times 347) = 1041 : Now, as this is Part 
of the Dividend, we muft tak;e the Divifor out of it 
as often as poffible ; that is, we muft divide it by 
997 > but, if we divide it by 1000, the integral 
Quotient will be i, and i remaining; which it is 
evident is too little, (becaufe we took a greater 
Divifor than we ought) and % * there is ftill re- 
maining of the Dividend 1041 — i x ^gy -+- 41 (by 
the above Method of reafoning) = i x 3 = 3 •, but we 
cannot take the Divifor out of this, (3) and •.• it muft 
be a Remainder. Now, fince all the Parts taken to- 
gether are equal to the Whok, the Sum of thefe 
teveral integral Quotients and Remainders muft be 
equal to that required. That is, in this Example^ 
fince the Divifor is contained in the Dividend 347 
Times, and 631 remaining, + i Time, and 41 re- 
maining, + o Time, and 3 remaining, it muft, 
when taken out as often as poffible, be =. 348 
Times, and 675 remaining. And it is evident this 
Method of reafoning holds good in all other Cafes, 
and •.*, this Methoa being the fame as given in the 
above Rule,' its Truth is manifeft. 

1 3 1 . In Algebraick or Univerfal Divifion, we make 

XJfe of this Charafter ^J-j to exprefs Divifion by. 

Thus tf*^^ is to be read, a divided by ^. The 

Vinculum is ufed in Divifion as well as in Multipli- 

- cation : 



Al/ftEBRAicit tiiviuorfl JfH 



cadM ; thus, ^ — /^ -f" * is to be read, from a fob- 
traft.^t and divide the Remainder by ^; this, ac- 
cording to another Way of writing it, would ftand 

thus, —7— 5 it being common amongft Algebraifts 

to exprefs a Divifion by placing the Divifor unckr 
the Divideridk ' . • 

132. When the Dividend is a Multiple of the Divi- 
for, the Quotient may be reprefented in more fimple 
Terms than it can be by the laft Article •, and for 
the Method of finding fuch Quotients obferve this 
Rule : Set down the Divifor and Dividend, and work 
in the fame Manner as' in Divifion of Numbers, 
(hewn in Jrt. 1 1 o ; and then for the Signs of the 
Quotient remember (r.) that + divided by + gives 
+ in the Quotient. (2.) — divided by — gives + 
in the Quotient. (3.) + divided by -^ the Quotient 
will be — • (4.) — divided by ^- is — . The 
Reafon of the Signs will eafily appear by confidering, 

that the Dividend is equal to * the Divifor in the • 1*3^ 
Quotient ; and the Nature of the Signs + and — 
in Multiplication. 

133. For the firft Example, divide ax by a. 

Here fay, how often jy^^^^^ 

M in ax^ which it is plain Divifor a) ax\x Quot. 
is X Times, for tfxx ax 

'siax\ and, fubtra&ing 

this ax from the Dividend, the Remainder is nothing, 
and ••• therefore the Quotient is x. » 

1 34. Let the fecond Example be the Converfe of 
ArU 90. viz. divide ax — bx by x. 

Here wehave, firft, how often x)ax — hx{ar^h 

the Divifor x in ax the firft Term ax 

of the Dividend, which is a Times, ^^bx 

for X X tf = AX ; and •.•, fubtraft- ^bx 

mg 4iX from the Dividend, there — 77 
remains — bx^ in which ^ is con- 
Uined — b Times-, ••• the Quotient is «— ^, 



^4 Theoreiss in I)ivisioi^. 

I ip, is lefs dian i| the lefler Number with the Cypher 
annexed % but the adding this Cypher was multiply^^ 

J 67, ing by 10 ;|: ; confequcntly 10 Times the lefler Num- 
ber is greater than the greater Number, and there* 
fore cannot be taken from it. 

137. Theorem 2. If any Divifor be prqjiuced by the 
continued Multiplication of any Quantities /i^ b^ r, i^c. 
that is, if a^ b^ Cj iSc. = the Divifor ; then, dividing 
the Dividend by a^ and the firft Quote by ^, the 
next Quote by r, fcfr. the laft Quote will be the 
fame as that found by the Dividend by the whole 
Divifor. 

Demcnfiration. Put xzz the Dividend, and let-^* 

/ a 

ffi ft 

• i2t. — ^> T == ^> - = ?> ^^- then » * = ry, w = hn^ 

x:=zam: but, by multiplying both Sides of the Equa-^ 
t 56' tion » 232 r^ by ^ we have bn fzs. bcq^ ••• ^mzizbeqi 
li <3. again, multiplying both Sides of this Equation by d^ 

we'have amt^abcq^ and ♦/ abcq J a^, *4' dividing 

•108. by^^rwehave*^t=:^^. ^ E. D. 

138. Theorem 3. If, when the Divifor i$ a c6mpofed 
Number, the iotegral Part bf the Quote be found by 
dividing by the Parts of which the Divifor is com- 
pofed as fhewn in jirt. 1 20 ; then we fay the Remain* 
der, which would have beeh foUnd by dividing thft 
whole Dividend by the whole Divifor, may be found 
by the Rule given in the latti^r Part of that Article. 

Bemonjlration. We (hall demonftrate this Theorem 
to be true when the Divifor is compofcd of thred 
.Numbers 5 and after the fame Manner it may bfc 
demonftrated when the Divifor is compofed of four 
or more Numbers. Let abc = the Divifor, x = tht 
Dividend, m t=i the firft integral Quote, r =*: the cor* 
relponding Remainder, n = the fecond Quote, s =5 
the Remainder, q ±= the third Quote, / = the Re- 
mainder ; R r= the Remainder foUnd by dividing 
+ 123. the whole Dividend by the whole Divifor. From the 
Nature of Divifion abcq^T^-f ti:x ; '-•, taking abcq 
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ftt>m both Sides of the Equaticm, we have R * =1 a? ' • 36. 
— ^fcj; and t cy + /i=:», ^ + Jrsw, «m-f r=x; | ,23. 
whence, |>uttirig am-^-r fofx in the Expreftion for . . 
R, we get R ±1 /w» + r — ^^^y ; - and, taking /from 
both Sides of the Equation cq+t =r », we get l^j j ^g, 

si » — /, which divided by r is ^ || = ri which II «oa. 

put for y, in the laft Expreffion fbrRj and then 

Kzn am''{'T aicx s=:tfw+ r— -^ x» — 't- 

(becaufe, the laft Term being both multiplied and 
divided by c^ it is plain that c may be omitted^ 
= urn + r — abn + abi. The Equation bn^sz^Lm^ 
being multiplied by a^ will give abn + ^j * = ^w, * -5^ 
and ••., writing this Value of am for am in the laft 
Equation for R, we Ihall have R^==: abn 4. ^x -|. r 
/iJ« 4. abty out of which ftri king* away the con- 
tradictory Terms, it will become R := /ij + r + <i^/ 
or, which is. the. fame, =/^i2-f>tf + r, which is 
the fame as the Rule in the latter Part of the Article 
120. ^£.1). . . : 
This Theorem may be demonftrated otherwife : 
Thus, let J = the integral Part of the laft Quo- 
tient, c = the laft Divilbr, /= the laft Remainder; 
then ^ + / i" = the laft Dividend, which in this Cafe ^ , j ^ 
is the laft Quotient but one ; '.• if we put b and s 
for the laft Divifor but one, and la ft Rem ainder but 
one, .refpedively, we Ihall have (jf + zx^ + Jsr) 
qcb \' bt ^ s Xzs.l\^ next preceding Dividend ; hence, j , ^3. 
if there are but two Divifors c and ^, the Remain- 
der is ^/ + i i becaufe, dividing qcb -|- ^/ -j. j by cb^ the , 

bt'A' s 
Quotient is J + II — —^ and •.• the Rule is true 

F in 

II If the young Student (hould not fee readily the Reafon, that 

Stasis the Remainder, that is, why — ^i-^is the fraaional Part 

of the Qnote, or, which is the fame, whyr S cannot be contained 
once in ^ / -f /, he is dcfired to obferve, that, / being a Remainder 
b^onging to ^e Divifcur o it muft at leaft be one lefs than and 
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in tm> Divifprs. ^ £« Z>. 9uc> if ther^ ^ii ihfW^ 
Pivifors^ then, (jch*-^ Af + / = the integral Part of 
t|i( fuil Quotient^ ^d %; if we put 4»s9 the firft 
pivifor^ 9.04 ^ ~ ^^? Remainder, we . ihall havtj 

firft or given Dividend ; and ' • ' in t hree Divifors th e Re- 
mairtdct v^hta 4. //; 4. r, becaufe, j<2^r-f^/^+-^^^^ being 
div^e4 1;^ f dtf, the integral Part of the Quotient is f^ 

ajid thft fraftioniJ Part — i-^X^* ^ £. J3. 



CHAP. VII. 

Qf A P F L I C A T E N U M B E R 8. 

Wkh tables <4 the Moxev, Weights, and Mea^ 
su^Bs of Great Britain* 

1 3^. T T 7E hitherto have, in Addition, Subtradlion,* 
y^ Multiplication, and Divifion, confined 
ourfehrcs to abftraft whole Numbers ; that it, we 
have confidered Numbers barely as to the Number 
of Things, without any Relation to (for we ab- 
ftmd^ed irom, i. e. did not attend to) the particular 
Ki nd of Things numbered . Whence abftraft Mum*- 
Ipers aye thofe which arc confidered as pure Numbers, 
-without being applied to any particular Subjeft; but, 
we muft now proceed to apply Numbers to pfarticu* 
fer Xhings^ and the Nymbera fo suited ane called- 
applicate Numbers, or we are then faid to confider 
Numbers in the Concrete. Thus^ 3, when taken ab- 

ftra£tedly, 

\% iatlie Prodnfl f A, the h- wA at leaft be taken Ooce mere thkn 
in thQ Product ^^; and \* c b muft at leaft be more tban bt h% 
if\ and \'y fince s is theRemainder belonging to the Diviibr hy it 
vittft be lefs than ^, and *•% t^ioagh it be ad^d ro,b t^h camofh 
makfi w^ the Defe^ b\ whence, hi 4- ' is always leis thaa c i^ 
and *.' c j qai^ot be ^^ Qn«« oiit of that S«»i aiul QflP^ncnt^ 
it-J^^ muft be a Remainder. 



ftra<^edly,fignifies in general only 3 Things j but, in the 
Concrete, we fay, 3 Men, 3 Potinds, 3 Yards, 6ff . 

140. When we confider Numbers in the Abftraft, 
whatever is true gf tbofe Numbers of Things, ijs 
true of the fame Numbers ^ whatever Things they 
are found ; for Inftance, 2 Things is more than i 
by I Thing -, fo 2 Yazids is i more than i Yard : 
But when we confider them in the Concrete, as we 
mud have Regard to the Subjefts in whic^i the 
Numbers are found, is wfeU as to the Numbers 
themfelves, what i$ true of them taken in the Ab- 
ftraft, may not be (q iji th^ Concrete ; for Inftance, 
X Feet is lefs than i Y^rd, lj>ecaufe a Yard is 3 Feet ; 
whereas, in the Abftraft, 2 is more than i j whence 
it appears, that, in Applicate Numbers, we do not 
barely confider the Numbef of Things, but have 
aifo Rejpe<^ to the Lengths or Qugintiiies of thofe 
Things, in which the Numbers are found. Farther, 
it muft be obferved, that^ in comparing applicace 
Numbers, they muft be all of one Kind, -172. all 
Lengths, o^ Weights, 6fr. For what Comparifon 
can thert be between Yards and Pounds ? Or wh^t 
Relation betweeti Ounces and Bufhels ? This it was 
proper to hint, becAuft on it depends the true Senfe, 
and PoffibiRtyorlmpofflbilrty, of fomeQueftionS; 
for Eicample, if it was required t6 add ^ Ounces 
and 2 Buftiels together, it is plain the Queftien would 
be not only iit^pl^et, but akb NonfenlS: ftfid impof- 

fible. 

141. A&i for the CdnVeniftncy of Commerce, it 
igfas ncceffal-y vo make Ufe of fome Standards, fojf 
Weigbts, Nfeafuite, 6?f. adapted to the dtfFcrent 
Kinds -of Things to be weighed or meafured, it will 
be neceflary, before we proceed to xbc Rules relatiw 
to apfdicate Numbers, to givfe fome Account of thofe 
Wcij^ti and MeAfayes, ahd of the Moh^y rhade 
Ufe of in eftimating tiia Valu« o? iStit Thihgi weighed 
0c m^afiwed. At pfefent we fliall confine outtfelvcs 
to thofe QommoHW uC^d Hi Of eat Britain: 

t i 0/ 
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Of Essaying of Coiv9< 



Of Mohey. 



4 Farthings 
12 Pence 
20 Shilling^ 



hi 



a Penny ^ 
a Shilling 
a Found. 



Note alfo. 



a Groat 
a Tefter 
a Crown 
a Noble 
an Angel 
I a Mark 
'-a Guinea, 



4 Pence 
6 Pence 

5 Shillings ■ ' 

6 Shillings and 8 Pence V = 
lo Shillings 
13 Shillings and 4 Pence 
21 Shillings 

The real Coins now current, and commonly 
known, are thefe. i . Of Copper Money, a Farthing, 
a Half-penny. 2. Of Silver, Sixpence, a Shilling, 
Half-crown, a Crown. 3. Of Gold-money, Half- 
guinea, a Guinea. 

We have alfo fome foreign Gold Coins current 
amongft us, vi%. ^ Moidore which paflcs for 27 Shil- 
lings ; another Portugal Piece for 3 Pounds and 1 2 
Shillings, the Half, Quarter, ^c. of that Piece. 

Note^ In Scotland^ Accounts are kept in Pounds, 
Shillings, and Pence, '; Scotch \ 1 2 Pounds Scotch be- 
ing =. I Pound EngUJb. Etut (as Mr. Malcolm in- 
forms us) they now begin to ufe Englifb Money 
in thieil^ Accounts. 

Note alfo, that when £. s. d. q. arc written ovel^ 

•any Figures (or to the Right-hand gf; the Figures) 

they denote Pounds, Shillings, Pence, and Farthings 

.refpedtively. Thus, 3 Pounds, 7 Shillings, and 2 

Pence ^ Farthings, mmy be written thus, ^* ^^ ^^' 

or 3^. ys. 2d. 3jj. Somealfo write the Farthings like 
^ Fraftions, thus, gjC. ys. 2d.l. ,_ 

The Goldfmiths, (^c. exprefs the.Finencfe of 
Gold -by Car^ftg, whicl^ are not any particular 
Weight •, a Caraft only denoting the 24^1 Part of 

the 
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the Weighs erf the whole Quantity; and if, in any 
Quantity <tf Gold, there are 2Z luch Parts of pure 
Gold, and the remaining two Parts Silver (as our 
Guineas are, or any other Allay, as Copper, which 
* makes the Gdld Coins iil which it is uf^d, appear 
fomething different in Colour) then it is {iaad to be 
according to Sts^ndard. But if, upon aflfaying a Piece 
of Gold, it is found to contain more or lefs than 
2Z Caradbs of pure Gold, it is faid to be 'fo. 'many 
Carafts, or Parts of a Caradt, better or worfe than 
Standard. In Aflaying of Silver, the Finenefs is 
"^computed in Penny-weights. See Trcy-weigbt. 

- •• •.<•»> • 

142. Of Troy Weight. 

24 Grains •> r i Penny-weighty J /-Dwrs. 

20 Penny-weights f = "J i Ounce c^\ ^^' 

12 Ounces J 1 1 Pound j g clb. 

Mr. fTard found by Experiment, that 14 oz. 11 
dwts. 155 Grains Troy, = l tt Avoirdupois. 

According to Mr. Chamberlaj/ne in his Prefent State 
of Great Britain^ the Moniers (as he calls them) di- 
vide the Grain into the following Parts, viz. 

24 Blanks T Ti Perit 
2p.Perits (_] ^ Droite 
24 Droifes ( "" 1 J Mite , 

^ 20 Afites J (^ I Grain. 

But, certaiitly, jthe Divifions lower than Mites muft 
be imaginary -onfyi for tq eonftrudt a Scale for, 
weighing the loWer Divifions- feeqis to me' impof-i . 
fible ; for, if Blai^ks have a real E<iftence, the Grait^ 
will be divided iijitq 230400 parts, a Thing furp^f- 
fmg the.BeKef eyen of the moft Credulous.' 

By Troy Weifebt, are weighed Gold, - Silver, 
Jewels, and Liqjiors. -■ ' ' ! 

The Finen^s of Silver is coWpuftd in Ounces andi 
Penny- weight^, thus: If, ih- a Pound 6f : Silver^ 
there are^I i Ounces i Pcnnyi weights of fine Silver, 

«id thepther iB Penny- weights of Copper> Or any 

F 3 other 



70 



0/ c o I N a 

ttther Allay, it i& then the Standard for dtoV own Sil- 
ver Coin ; and it h then faid to be 1 1 Ounces z 
Penny- weights &n&. 

\/# TABLE /iewing inH b&w pmk^ SbiXn^f a Ptmnd 
tVeight 0f Sihir bath at fiver aI fipM Urn ioined^ 
from Mr. Lowndes ani Bijhcp Fieet^qod, ^^fig* 
* very i/^^Ul /* Readers of the Hiftoiy of England, we 
bm» trdnftrihed the fahwing from the 2 ^dVoL of the 
(Sentkman's Magazine. 



•Yeirx. - • 


' "'Fin^ftefs/ 


Shillings 


Peace. 


I 


' oz. dwta. 


• 




28 E. I, 


II 2 


20 


a 


i^E. III. 


II a 


22 


6 


a7E. III. 


ii a 


25 




9H.V. 


II 2 


30 




iH.VI. 


HI 2 


37 


6 


4H. VI. 


1 f : a 


30 




24 H. VI. 


II 2 


30 




49(39) H. VI. 


11 2 


37 


6 


5, 8, II, x6. \ 


, 


, 




24E.IV; ( 
iR.III. / 


II 2 


37 


6 


9H.VII.) 


•- 






I H.VIII. 


11 2 


^5- 




34H.VIII. 


lo 


4? 


« 


r s^HT.Vm. 


6 9 


48 




3t7H.VIII. 


4 


48 




1E.YI. 


.4 


48 


, 


r . 3E.VI. 


6 p 


72 




5g.VI. 


S 


: 7« 




$£. VI. 


: u r 


60 




, . 2 Mary 


. M P^ 


^ 




2^1iz. 


II 2 


$0 


' 


f StEiis. 


' tn » ■ 


, 60. 




, 4aEliz, 


■ 'Mi a 


' ^a 





Itand^cd 



iiw"»*r 



■««i*N 



>wn^ 



^Pi"* 



-Wii* 




, Acicot^ilT ^ WiiGrifs. 

iV P6^nA TWy ctf ^dd is cut itlto 444 Pim, 
t^aeh Part .H a6iifinea, or ii SWfiingi Ajr flt<(, 
each Part was to pafs fdr io Sfihillfngs •' and ^Ibttre 
Time after, by the Scarcity of Gold imported, each 
Part pafled cjs^rtni for 1 i Shillings ahd 6 Pence^ 

!^'Gra^^ "J i* ^f Sbruple 
* 3 ScfiipieS I J ri riram; 
8 Drams t ^^T ? ^unci 

jyitf# thf Ift^i^ » thft P0\ilid 'troy 4 
• l^y tW$*Wl^gfet:Ap©tftecgr|ei ^om^und efafiik'^fe- 

dicin'es, but buy and fcljlr thfcir Dru^ by the Avoir- 
dupois Weight. 

The ScQt3 Ounce is 4, Gfajas lefs thaa the E^fi 

Troy Oijnce. 

. ^ . . . ■ • ' • ' 

144. Avoirdupois WEi'oKTi. 

f6 t>t2^i&' ■■']• '■ f i Gtoaee -^ c6«, 

iS l»<juiKi5 ■ Vii 4 r Qum« V^^t^ 
4 Qowwfii I I * Muii^iied j ^""' 
ao.Hundr(Sii L* Tun\ J 

By this Weight are weighed all KiftdSpf Grdc^iy 
Wares, and moft <Jt3i^ THiligs ifa coiAiiioA Bufinefs. 

* oz. 
; iVal#,!AlPPHtfd:Trqy:i%r;*>^SA*firc^^ 
eiift ij thdtrfore. 7a OHncas Trcrjr arrc ^::^Q{t&d«s 

In Msetghing; W<ifoi»^ ch& Afr^dDpoisLffogiifid iit^fid} 

7 P4>aft(isf O^drdiHg t6v % r 
moft Authors, but Mr. 
Lowe fays 8 Pounds^ 
2 Cloves 
2 Stones , 
^liTods 
2 Weys 
12 Sacks 



7« 



C; 



iTdlH 



y=< 



F 4 



1 Clove 

I Stone 
I Tod 
I Wer 
I Sack 
I Laft. 



, ^ 



Note, 
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iVf/^r Wool is .commqniy bought by tl|c^ Tod ; but^ 
'lihch it IS ftapled or fort^d, it is fold bff t^e:^^k,» 
See A^r*. in the. next Table. ' ^. > . , 



< 1 
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1 2. Inches 
5 i Yai;ds ' 



40 Poles j 

8 Furlongs 
3 M&les ' 



lYard ' 

.1 t*o}e, Piprch, or Lind Yard, or 

^=Vi rurioni 

t Mile, (The greateft Meafurc of 

Length commohly ufed.) 
I League, {ufcd chkfly by Sai- 
lers.) '^ 

. Note J Four Statute Pojcs = i Gunier^ Chain, 
which Chain is divided into lob equal Parts call^sd 
Links. This Chain is very much cfteemed in 'mea- 
furing of Land. '"' ■ . ^ t 

Saji^s divide a Degree .of the Eardi inta ^c} equal 
Parts, which they call a G^ographicaii Mileri but a 
Degree '^^^i Statute Miles nearly I of .which more 
hereafter. The Scofck Foot is s 1 2 ir fyg^/k Inches. 

Cloth is meafured by the Yard of ij Efi^Jt* which 

is, tnus divided : . r :. . 

■ > ' ' . . ♦ •' •< 

4 Nails r_ c 1 Quarter . 
4 Quarters J "^ 1 1 Yard, 

\ We have alfo a Mea&re 'for Cloth, called an Ell ^ 
which is ^—.5 Ql?Vte^ i^f a. Yard. Alfo, an Ell 
Flmijh (by which Tapeftry is meafured) is ss; 3 Quar- 
ttrs of a Yard. As to the Scoicb Ell, according to 
the Standard ^tEdinburgby it is 3s 37 r^Etiglift^ Inches, 
I. e. an Inch and t9 longer ^luui tl>e Englijk Yard, 

I 

L ' ■ 
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n 



>=^ 



I Barrel 
I Hogdiead 
I Punchion 
I Butt . 



145. Ll.^Jp.MEAiUR*. - 1 . 

I. Of Wine. 

2 Pints ^ riQitaft 

4 Quarts r ? . ^ i Galliri 

42 Gallons ' ! ^' 'Ttei^e- 

31 4 Gallons ' «; ; ' 

63 Gallons, or 1 1 Tierce^ ■ 
84 Gallons^ or i "f Tiercei i " 

2 Hogiheads, or i iPunGhiahj- 

% Buus, oKF^>ft9, M 

By the Wine dallon, are I meifured and Told all 
Wines, Spirits, Brandies,.^e^d, Perry, Cyder,'Vinc- 
gar. Honey, Oil, 6?^ . , ; 

The Beer or Ale Gallon is greater than the Wine 
Gallon, in Proportion of 282 to 231 • (rhefe Num- 
bers being the Number of Cubic Inches in each,) or 
in fnialler J^ymbers as 94 to 77. , ^i ', 

The Mcafere:? for Ale Or Beer in Lon^^n are, ^ 

2 Pints •> ^\ C^arc 

4 Quarts : . ; *,. .1 Gailoa .' , 
8 Gallons or Ale 7 " ' v\A^\r^ > 
9GaUqnspfBeerU=|-^''^'' ,;:, 
2 Firkins . 11^ Kilderkin. . 

% Kilderkins ,. | i Barrel, j . 

J i Barrels. ^ Vi Hogfhead.' 

• But this Diftift^aion of Ale and Beer Mea&res 
is only uied in London ^ for in all otiier Places;of Eng- 
bndy Mf, ^t-^fays, 8 ! GallQin^ of Ale or Beer = a 

Firkin. . ' ' ' ' ^ 

In Scotland (Mr, Malcoim fays) the* common De% 
nominations of Liquid Meafui^ are thefe, Hogihead, 
Gallon, Pint, Mutchkin, Gill ^ and 4 Gills zz, t 
Mutchkin, 4 Mutchkins ss j Pint, 6 Pints :£ar i Gal« 
Ion, and 16 Gallons = x Hogihead. They alio call 
a Mutchkins, J Chopin, and 2 Pints, i Quart. The 
Excife in Scotland^ fincc the Union of. the two Ni- 
;ioQS| is calculated upon En^HJb Mealurc, 

t The 



n 



Acceuirt 'of Miam^iibI. 

The Scotch Pint contains 103^1 ^d the Beer 
riot 2 1 AO v1;Ar Cubiclnclics, 



X47. DKrMf^ASVKty called alfoCovLV Measu^.^. 



a Pints 
2 Pottk^ 

4 Feck3 

5 Redes 

4 BuOidi 
;i ^Coombs 

4 Qitktters 

5 Quarters 
2 Weys 



f I Quart 
I Pottle 
I Gallon 

I pujhelcfCom 

I Coomb ,M S^ic^ ^ .. 
I Quarter • 

I Chaldfer r 

1 Tun or Wey ' 

1 Laft. ' ^ 

This Table is^ agreeable to n^oilAmW^j b*.>t ts/b\ 
H^ard {^ys^ 10 Qjw I Wey^ *a^ Weys s^ 1 

Laft oF Corn. t 

iVflX^^ Tlie Winchjijipr (fix Corn) BuiJicl, having a 
plain round Bottom 1 8 4- Inches wide, ^d being 
8 Inches deep, is; i^prdihg to the Standktcf in his 
Majefty's Exchequer^ . a lawful^ Buftlel. - Hepce it 
may be found, by »niy orne acquainted yniY^ the firft 
Principles of Gauging," that the^ Corri Gallon con- 
tains 268'^ Cubic Irises •,; therefore, the Aie Gallon 
IS to the , Com Gallon; as 282 :o 2*68 ^j or, v^ich is 
the fame; as 235 to ^224. ' • 

*^ In SiMand^ Mr. MnU^m fays» the oOmcMn Deno- 
minations of Com Meafuie are, 4Qu4rt&rslz=; i f eok^ 
4 Pecks s. I Bufhel, 4 Buihels z^ i BdU^ 1 6 Bol}i ssi 
I Chaldron. But they are different Meafures- ^nl 
l|ic tEfigliJhof the fame Name* ' 

According to the EKperimeiUs of Mr. Jat^^ Gray^ 
(in the Phjrfical and LitdVary Eifays of a Society ia 
Mdinkurgb) the Wheat Pirloc of ScMand* taias^tA 
i 197 44^ Cubic Inches. To this Geatleieian tt isu wd 
3re obliged for the Companfonttf thpodUr Sis^b 
Meafwe9 abovtmentioned. 
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148. Of TiMZ. 

By Time, we only nacan the Quanti0 pr JVlca- 
fure of any Duration of Things,^ wnich Dxuratioa il 
in a contiBval wde<|ttdble Fiu;c ^ and theitfinre, ^Mt 
we may be able €6 commufticate ow THoii^t9 of 
fo long or fo flion a Duration, wc muft iS(i3cQ V& 
of forae Contrivance to me^fure Duraiioa^ w^tb 1 
And th^ moft natural that occurred to Manknid, »i4 - 
which hath been agreed en by the Content of :i,H 
Nations, 15, that the Interval of Titne elaftlcd be- 
tween the InJlant when the C^ter of t)i& S¥A is Oft 
the Meridian, or due Souths and it&Rdtmm after one 
Rei^olutlon (real or apparent} to the feme Merit 
dian, Ihould be called a Day 5 which Day they fub- 
divided into 24 equal Pares called H6urs, aad each of 
theie again into 60 equal Parts called Minucss, and 
each Minute into 60 equal Parts called Seconds, fcfr. . 
Further, the Time which is elapfed between tha 
Inftant when the Suii is in tte Equinox, or flrft 
Point oiArieSy as the Aftronomers exprefe themfelves, 
to the Time of its Return to the fame Phce after onct 
Revolution, is found by them to contain 365 Days, 
5 Hours, 48 Minutes, ss Seconds ; which they call 
a tropical- Year : But, as thefe odd Hours, Minutes^ . 
and Seconds, are not convenient in common Affairs^ 
they made a common Year to be 365 Days ; but n^ 
by this Reckoning they omitted 5^ 4*^- 55^^ which 
in 4 Years would amount to near a Day, they ntadcf 
every fourth Year, called Biflextilc, or Leap- Year» 
confift of 366 Days, Whence this Tabk : 

60 Seconds -j fi Minute ^\ 

60 Minutes i ' i Hour 

24 Hours \x\ I Day 
^65 Days I I X Common Year 
366 Days J Li Leap- Year 
H«e. it i^ evident, that the cainng a:Qomwanf^.Yu« , 
SfisDaysy and «very four<3hT«r 3^^ I^^JF^V JL*? 



y5 Of the N^w-SxiifE. 

Effcft the faittc as calling every * Year 365 Days 6 

Hours. 

In 

I* 

. * In the Year 325, when die Nicene Council w^s held, Hiftoiy 
informs us> that, amongft other Thiiigs, that Afleptbly agreed, that 
^afitr ihould be celebrated on the Sunday next after the 14th Day 
of the Moon,, that ihould follow next after th^ vemial £quinox, 
which they then fixed on the 21ft of Mofch. ^Ar.d^c may rci- 
ineihber, that in the Year i Jr c 2 the vernal Equinox was on or about 
the loth odiareh, fo that; through fome Caufe, the £quin6x hap- 
pened afapttti I D^s fooner in th& Year 17^2, thart^it did in the 
Year 325; which jnay be thi» i^:cqunted for, : In jnahdn^ each year 
365 Days 6 Hour*,, called Jiii/^Ye^, ipftead of .365 Days 5 Hours 
48 Minutes j^5^Secdn<is, we make each Year about i i^ 5^' too much, 
ivhidi in 1427 Years, the Time from the Year 325 to 1752, will 
amount to near 1 1 Days. This buing the Cafe,, moil Nations in 
kurofe befia;re,'and Qreai Britain ia the Year i752, ad|i)(ted the Ca- 
lendar, (o as to bring the Equinox on the fame Day it was on at 
the Time of the Sicene Coundl; ' And (tliat it might agree with 
foreign Accounts) it was donr after the folkm^ing Manner, a;/«. In 
the Year 175 1 it Was ordered by an Aft of Parliament, <« that the 
*' natural Day, next immediately following the Second of Stptimhef 
•• 1752, fhould be reckonecf and accouiited the \^x\i Day o( Sep- 
' •* timber^ the next to that the 15 th: And fo pnin the natural Or* 
«« dcr." By which Omifiion of 1 1 -nominal Days in September 175 z, 
it is evident. t)ia't that natural;Day ih 175 3> which would, if the 
Old Stile had continued, have been called d:e iothofi(/<zrr/&,;Wasjby 
this Means called the (10 -j- u ':zS) zx^oi March New Stile^ and 
tlierefore the Equinoxes and Seafons were reduced to the fame 
nominal Days, as at the Time of the Kitene Council aboveme-^- 
tioned. But/inee the 11 Minutes 5 Seconds, which the tropical 
Year is lets than the Ju^ian^ wjll in 400 Years amount to 3 Days, in 
Order to prevent the Falling back of the Equinoxes in future Ag^ 
it was Yurthcr enatted, - ", that in the feveral Years of our Lord iS^ob^ 
•* 1900, 2100, 2200, 2300, or any Other hundredth Years of our 
*< Lord in Time to come (except cMily every fourth hundredth 
«< Year, whereof the Year of our Lord 2000 ihall be the lirft) IhalJ 
•• bot be taken to be Leap-Years, but (hall be common 't'ears, con* 
*^ fiftingof 365 Days; and that the Year of our Lor<i 2000, 2400, 
** 2800, and every fp\irtli hondredih Year of our Lordt from the 
«* Year 2000 inchdive, and alfo al) other Years of our Lor^, which 
«**»by the prefent Supputation are Leap-years, confifting of j66 
" Pays, fliall be Leap- Years as is no>^ nted." And by this Method 
it is evident, that the Falling back of the Equinox 3 Da;ys, in four 
hundred Years, wilj be preventiJd.T-But perhaps ibme Afttonomers 
mayobjed:, that in the Year 325 the, vernal Equinox was on. the 
ao& of March, and in the Year 1752 en* March gdi.* Be it lo, yet 
ihe Difference '^ r i Days as above. Thfv may further oWca, that, 
in ^iKOihg the Calendari theTipi^ of th^ E^uino^ ought to have 

been 
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In Payment of Men's Wages belonging to the 
Royai Navy, each Year is reckoned to coiifiHof 364 
'Days, and is thus fubdivided : 

7 Days -j ri Week 
4 Weeks f = -| i Month 

I? Months J 1 1 Year. 

•» • 

This is fufficient for many Ufes, where Exadnefs 
is not required. 

In Almanacks the Year is divided into ii-Montte, 
called January^ February^ Marcby Jpril^ May^ J^'^% 
J^^ -^iHfiy September y Offober^ November^ Decembtr. 
The Days in each^Calendar Month ^ay be ^knowa 
by the following memorial Verfe : ; 



•Thirty-Days hath September^ 



/fprilj June^ likewife November -^ 

February hath Twenty •eight, 

But, in Leap- Year, more one*s it*s right i 

The other Months, it does appear. 

Have Thirty-one, in ev*ry Year. : 

Or by this, 

April ter denosy June^ Septemberque November % 
Vno plus reliquiy Viginti Februus 0£lo j 
jity ft Bijfextusfuerity Juperadditur untu. . 

Thus niuch concerning Time is fufficient atpre- 
fent, till we come to a more proper Place to treat of 
the different Kinds of Years, Solar, Lunar, £s?r. 

149. A 

been fonnd for the Year of 13^t Julian Reformation^ or at leaft tot the 
iirft Year of the Chripan JEm. To this it may be fuficient to anfweTi 
that the principal Q^gn of the Parliament was to make our Calen- 
dar agree with moil Countries in Europe, In a Wordy our Calen* 
dar is now fo accurately adjulled/ that it will not anticipate a Day 
in leis than 5760 Years, fiippofing the World to continue in the fame 
State {o long. We have only tso remark further, that^ whereas our 
civil Year ufed to begin on the 25 th of ManJ!;, it is now always to 
begin on the Firft of January* 
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149; A TABLE ^ fuch ^^tkies of Gc^s^ &C. 
whether Number ^ fV^igbt^ or Meafiin^ as toyU Mt 
properly be inferted in the foregoing Part of this 
Chapter. 

ACHISON, a Coin » 4 of a Farthing. 

AEM, Awme, or Awame ; Gallons (of Wine) 35 
from Antwerp > 40 from die Rhme ; go from Dor- 
drecht. 

AKGELET, a Coin ^ 4 Shillings. 

ANKER, :i of a Aem. 

BAG, -^ Bufecl •, I of Lime ; — hundred Weight ; 
^ <k Almonds ; 4 of Currants. 

BALE, — Bolts 5 roo of Lyons and Paris Thread % 
— hundred Weight i 1 4^ of Cochineal, Indigo ; 
2 of Cardamoms, thrown Silk-, 2 -J of Spam/b 
Wool ; 3 of Carraway-Seeds -, 6 of Safflower.^-— 
Pieces; 20 of Boultels-, 22 4 of Bevemix and 
Hdines Fuftians. — Reams; 10 of Paper; 100 of 
unbound Books. 

BAND, — Strikes ; 10 of Eel^* 

BANDLE, — Feet ; 2 in Length ; an /f^ Mea- 
fure. 

BARREL, — Bulhels ; 3 of Apples, Pears. — Do- 
zen ;' 10 of Candles.— Gallons ; 3 1 4- of Oil ; 32 
of Herrings, Ling ; 42 of Eels, Mum, Salmon. 
— Hundred Weight j i of Gunpowder, Lipora, 
Raifins. Number, 300 of black or white Pktes ; 
1200 of Herrings, Stock-filh. V. Hundred 
Pounds, 16 (the little) 30 (the great) of Ancho- 
vies ; r 20 of Candles ; 200 of Barilla, Gat-meal ; 
224 of Butter; 240 of Soap* — Gallons, 30 of 
Herrings, Eels ; 84 of Salmoi^* 

BASKET,— Blrfhch, 2of Mec|lars. 

B AMBEE, a Coin = A of a Farthing. 

BEZANT, a Coin 2^ 3/* 15^. 

BILLET^ — Feet, (of Wood) 3 in Length-, whereof 
there Ihoulxl be ^ Sorts, (i.) a fingle Billet, 7 

Inches 




;^ TA»X:«'4f QtTAHTlTlES* yf 

Inches about* ^2*) ^^Caflct 10 Inches, (j.) A. 
Cafk of Two, 14 Inchesw. V. Wood. 
.BIND, — Strikes, 10 of Eels. . > 

BOOLE, a Coin s ^ of a Farthing. 
SQLT^w^Elte, 68 of Pol^avies, or Camras. 
BO^ ?<^:Gr*rs9 9 of Rings for Kejss ; ^^ Pouiids, 
. 14:0^ ffriuleUoes. • . \ 

BUNDLE, — Feet, 3 (about at th« B^nd) of Bkf- 
: Jocfi-iodi) ^^Loadi) -i^i ofBuIhiflBes. ht- Numherv 
I o of Necklaces, Glovers-knives, Httrntft-pla^es^ 
Bafs-fffapcsr, '16 of Sbt& of Ihftrutnencs for Barber-' 
Surgeons; iooofLaths5FeetIong*, 120 of Laths 
4 F^'et long I i^SkatQS, 20 of //^amb/AQ^ Yarn. 
BURDEN, --Pdumfe, 1 80 of Gad^^SteeL 
BUSHEL^ of Salt t and Sea Coal, k 5 Strickciv> 
or 4 heaped Pecks *- -^ "f Salt (formerly) ufed to 
be bou^t and fokl. by Meafure, as Corn now is.. 
But it is (now) fold from the Pits, only by Weight, 
reckoning 7 tt^ Avoirdupois to a Gallon ; 5$ tb ta- 
the Bufhel ; and 42 Buihds to the Tun, for Fn:igUt :^ 
and 5 Bi^els ia oae Sack ; and 4 C is' i Quarter^ 
* Coal, Buihels are difG^ent in many Places^ 
BUTT, -r Gallons, 84 of Salmon. 
CADE, — Number, 500 of Red Herrings v 1000 
> of Sprats. * . ^ 

CAR ACT, by Jewellers the Ounceis divided into 1 5 ai 
Parts called Carails., wliich are divided into Grains, 
or 4 ^od 4-, ^ -yVy r?v ^f- *Partyy — jyi S. i(l.)i 
The Caraft Price is the 24th Part of the Vahieof 
a. Piece of Gold i thosy if the Vakcof theHccci 
be. 24.L the Carad Price is- 1 /. (a.) The CaniA 
fine is x^of the Gobdhefs of a Piece of Gcxtd. (;.) 
The Cai?a& Weight is ^ of dtc Weight of aoyi 
Piecsev . 

CARAT^ ^ Grainly 94 of Gold.; 4 ^ Vismxstkdi^i 

Pearls, tfr. 
CARDECUE, a Ccm,^ li. 7^4. 1 

CAROLUS, a Fiooe of G«kl coined by King 
Charles I. = i /. 3 j. 

C AROTEEL, ~ Hundred Weight, 3 «£Mn. 

CAR- 
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carriage; >- Biiaia$^'64 of Lime. 

CARUCATA, V. HiDK. - : 

CASATA, V. Hide. . / . 

CASE, — Feet, 120 oiNormatufy Glafs, — Num- 
ber, 5 of Recorders i 1 20 of Windo w-GIaifes ;' 
. •— Pieces, 21 oi Holland Linnen*, -^Tables, 24 o£/ 
RatcUff Crovrn-GhSs i 25 of French Glaft • 35 of 
Newcuftk Giafs. . . .':* 

CASK, — Hunted Weight, 2 of : Wheat t Flour ; 
3 of Almonds. . ' 

CHAIN, one in Breadth, and 10 in.Lengdi, ban 
x\cre* * . ii ' • . 

CHALDRON, or Chaudron, — Bolls ^ 16 of Corn 5 
— Biilhels, 32 of Corn; 136. of Coals.. ; 

CHEST, — Hvndred Weight, 1 4. of CocKihcal ;. 
3 •! of Benjoin^ Ifing-glafs. ' , . 

CHIEF,.— Ells, 10 of fineLinnen, Silk; 14 of 
. Fuftian. 

CLOVE, or half Stone, of Cheefe or Butter, is 8 lb. 

CROSS-DAGGER, a Coin = 1 1 Shillings. 
■ CORD, — Feet, (of Wood) 8 long, 4 broad, 4 
deep.. (iV. B.) That, called the 14 Foot Cord, is 
to be 1 4 Feet in Length, ^ 3 in Breadth, and 3 in 
Depdi. , . .. 

CUBIT, — Feet, I i. 

DAKIR, a Dicker, which fee. 

DEN ARIATA, — Acre, 1 of Land. 

DICKER, — Number, 10 of Hides; Pair, 10 of 
Gloves. 

DISH, — Cubic Inches, 1073 \y (^^^r 4 Com Gal- 
lons) of Lead Ore ; which, if pretty good, will 
yield about 3 hundred Weight of Lead. 

DOZEN, — (generally means 12 of moft Things) 
but 13 of tanned Calf-Skins ; -— 14 of Rolls. 

DOPPER^ ^ Hundred Weighl, 1 of Rdman Vi- 
triol. 

FAGOT, — Feet, 3 m Length (of Wood) and, 
::at tbe Baad, 24 Inches about, befide the Knot.—* 
Pounds, 1 20 of Steel. 

FAMILIA, y. Hiboj. 

-.'•.. FAN- 
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FANGOT, — Hundred Weight, i i of thrown 
Silk of Naples. 

FARDEL, — Land- Yard, f of Land. 

FARDING-DEAL, or Farundcl, — Acre, i of 
Land. {N. B.) In a Survey-Book of fFeJi Slap- 
ton^ in the County of Devon^ is entered thus : 
J. B. holds 6 Farthings of Land, zt 126 L per 

FATHOM, is a Me^fure of 6 Feet long. 

FATT, or Vat, — Bufhels, 8 of Corn •, — Hun- 
dred Weight, 5 of Briftles -, — Maunds, i i of 
unbound Books ; — Pieces, 200 of narrow Ger- 
man Linnen. , 

FIRKIN, — Pounds, 56 of Butter ; 60 of Soap. 

FIRLOT, 31 Pints. 

FLOOR, ~ Feet (of Wood) 18 long, 18 broad, 
I deep. 

FLORENCE, — a Coin = 6 Shillings. 

FORTNIGHT, 2 Weeks. 

FOTHER, or Fodder, — Hundred Weight, 19 i 
of Lead among the Plumbers ; 2 1 at Newcajtle ^ 
22 at Stockholm 'y 22 i at the Mines. * , 

FURR, — Pains, 4 of Budge-poults. 

GAi:.LON, — Pounds, 7 i of Train-Oil. 

GILL, 4 of a Pint. 

GOAD, — Ell Etfglifh, 1 * of Welch Frizes and 

- Frizados, -^'^ S$ Inches, HayesH Negotiator's 
Magazine, p. 206. 

GRAINS, ufed in weighing Diamonds, are fome- 
whac lighter than thofe'ufed in Gold, i£c, 

GUNNY, — Hundred Weight, \ of Cinnamon \ 

1 of Aloes Hepatica, Benjoin ; i -^ of Saltpetre. 
HAND, — ^ Inches, 4 in meafuring a Horfe. 
HARPER, a Coin = 9 Pence. 

HIDE, (Synonyms are) Hyde, ^ Hyda, Carucata, 
Caflata, Familia, Manens, Manfum, Plough- 
Land, SuUinga-, — Acres, 100, or 120 of Land. 

HOGSHEAD. The Diftillers weigh their Veffels 
when full; and for a Hogfhead allow 4C. 2qrs. 

2 2 IB . Cafk and Liquor. 

G HUN- 
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HUNDRED, — of mod Things loo, —Bags, %§. 
x(each one Bufhel) of Lime •, — Bundles, ^70 of 
Pipe-Hoops ; 90 of Hogfhcad-H<K)ps ; 120 of 
Barrel and Kilderkin Hoops ; — Ells, 1 20 of 
Canvafs (except quilted, ftriped, and tufted) and 
Linnen Cloth, — Nun;iber, 80 of Pales 6 Feet 

• long; 120 of Anchor-Stocks, Balks, Barlings, 
Barrel-Boards, Battens, Cabbage-Plants, Capra- 
vens, Claphok, Deals, Eggs, Cod-Fifh, Cole- 
Fifti, Stock-Filh, Hand- Spikes, Headings (for 
Barrels, Pipes, £5?r.) Red Herrings, 'Laths of 3 
♦ Feet Length, Morkins, Oars, Pack-Duck, Pales 

of 4 Feet Length, Sackcloths, Coney- Skin^, 
Lamb-Skins, Sheep-Skins, Boom-Spars, Bow- 
Staves, Wainfcots, Walnuts; 124 or Haberdine 
or Ling ; — - Tuns, 14 of Salt at Amfterdani, V. 
QuiiJTAL. Great Hundred =24 Small Hundred 
of Clap-Board. 

HYDE. V. Hide. 

JACOBUS, an imaginary Piece of Money =s i /. 5 i. 

JARR, — Pounds, 52 of Wheat, 100 of Green 
Ginger. 

KINTAL. V. Quintal. 

KNIGHT VFEE, — Hides, 12 of Land, or fo 
much Inheritance as is fufficient to maintain a 
Knight, with a fuitable Retinue j which, in Henry 
Illd's Time, was reckoned at 15/. But Sir. *Tho^ 
mas Smith rates it at 40/. 

LAST, — Barrels, 12 of Pot-Afhes, Cod-Fifh, 
White Herrings, Oatmeal, Pitch, Tar \ 24 of 
Gunpowder ; — Cades, 2.0 of Red Herrings ; — 
Dickers, 20 of Leather; — Dozen, 12 of Hides v 
. — Hundred Weight, 17 of Flax -, — Number, 

1 00a of Stock-Fifh ; Pair, 3 of Dog- Stones; — 
Pounds, 3 84 of any Commodity in Scotland\ 1 70Q 
of Feathers, Flax ; — Quarters, 9 of Meal; la 
of Rape- Seed ; Tuns, 12 in eftimating the Con- 
tents of Ships. 

LIBR ATA, — Acres, 240 of Land, or 20 Soli- 
data's, 

LOAD, 
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LOAD, — Bundles, 60 of Bulrufhes ; — Bufliels, 
40 of Corn, Lime (fays Mr. Lgwc^ but, accord- 
ing to Mr. Langley^ 30 of Lime in many Coun- 
tries is accounted a Load) 1 8 heaped Bufhels of 
Sand;-.— Difhes, 9 of Lead-Ore ;— Feet folid, 50 
of Timber ^nd Planks v — Number, 50 of Fagots ; 

100 of Bavins; 500 of Bricks; loco of Tiles ; 

Pounds, 1 75 of Lead ; — Trufles, 3 6 of Hay ; — 
Yard folid, \ of Earth. V. Poke, Seam. 
M AILE, a Coin = i a Fvthing. 
MANENS, or Manfum. V. Hide. 
MARK, — Ounces, (Avoirdupois) 'ioi'FrevchQo}^- 

per- Thread, Gold Thread, Silver Thread. 
MAST, — Pounds (Troy) 2 4- of Amber, Colcgn 

Gold and Silver Thread. 
MAUND, — Bales, 8 of unbound Books. 
MONY, aCoin=:4^..6i, 
NEST,— Cheft, 3 of Cyprefs-Wood, Coffers. 
NOBLE, — Half Nobles were called Half-pennies 
of Gold, Quarter-Nobles, Farthings of Gold. 
V. Art. 141. 
NOOK, or Nocata, — Acres, 12 i of Land. 
OBOLATA,.— Acre, \ of Land. 
OX-GANG, or Ofkin, — Acres, 15 of Land, or 

as much as can be ploughed in a Seafon by one Ox. 
PACE, (geometrical) — Feet, 5 in Length. 
PACK, — Number, 52 of Cards ; 20000 of Tea* 
fels ; — Pounds, 240 of Wool ; 480 of Irijh Yarn ; 
alfo a Weight of 1 20 16 . 
PACKET, — Number, 250 of Needles. 
PALM, — Inches, 3 in Length. 
PECK, — the legal Winchejier Peck is 2 Gallons 5 
but, belides this, there are local Pecks, contain* 
ing, fome more, feme lefs : The Lancafter Peck 
is 6 Gallons. 
PEISA,V. Weight. 

PERCH, Pole or Rod, — Feet, 16 i is a Statute 
Perch : But there are other cuftomary Perches, viz. 
the Wood-Land Pole =18 Feet ; the Foreft, Lan- 
4;aft)irey and Jrijh Perch = 2 1 Feet ; and the Scotch 

G 2 Pole 
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. Pole =s 1 8 "i Feet. The Statute Pole is generally 
iifed in meafuring of Meadow, Arable^ and Pas- 
ture Land, and Brick- Works, £sff. the Wood- Land 
Pole in the Menfuration of copious Woods, i^c. 
and the Foreft Pole in meafuring of large Chaces, 
Forefts, ^c. V. Rod. 
. PIECE, — Ells, 13 of Lawns, 106 of Lockrams» 
120 of moft Linnens. — r Yards, 2 5 of Carpets of 
^unis i 7 4- of Scamoty •, i o of Checks -, 1 5 of 
Baffins, Bombafins, Buftians, Carrels, Dornix, 
Fuftians, Raflies, Sackcloths, Sayes •, 24 of Broad- 
Cloth (the fhort Piece) Frifados ; Hounfcot fays, 
Newberry Whites, and other Kerfeys of like Make -, 
25 of Spani/h Cloth -, 28 of forting Hatnpjhire Ker- 
feys ; 30 (the double Piece) of Fuftians, Cloth- 
Serges ; 32 (the long Piece) of Broad-Cloth -,36 
of Caddas. — Pounds, 13 oi Devon Dozens ; 28 
of ordinary Peniftones ; 35 of Northern Dozens 
fingle, forting Peniftones (unfrized J ) 22 of narrow 
Torkjhire Kerfeys ; 43 of Sfanijb Cloth 5 32 of fort- 
ing Hatnpjhire Kerfeys. 

PIG, — Stones, 2 1 i, 

PL ACK, a Coin = 2 i i. 

PLOUGH-LAND, fo much as may be tiUed with 
a fingle Plough. V.Hide. 

POCKET, Sarplar, .Serpliathe, — Pack, 4 of Wool. 

POKE, — Hundred Weight, 20 of Wool, called (in 
fome Places) a Load, being a Waggon- Load. 

POLE. V. Perch. 

POT, — Gallon, i in Guernfey and Jerfey. 

POUND, — Raw, Long, Short, China, Morea Silk, 
^c, are weighed by a lb called the great ft^ be- 
caufe it contains 24 Ounces Avoirdupois ; but Fer- 
ret, Filofella, Sleeve-Silk, ^c. are weighed by the 
Avoirdupois It of 16 oz. 

PRIME, ^V of a Grain Weight. 

QUADR ANTATA, ~ Acre, I of Land. * 

QUINTAL, or Kintal, or Hundred Weight, — 
Bulhels, 25 of Lime ; — Pounds, 75 at Leghorn ; 

^. looof Cloves, Cochineal, Tifii {jox Nczvfoiindlandy 

and 
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and in the Btreights) Ginger, Indigo, Mace, Nut- 
megs, Pepper, Sugars, (in the Englijh Settlements 
in America) Brajil^ St. Chriftopher^s^ Spanijhy and Ve- 
rinus Tobacco, Mohair raw, and Linnen Yarn ; 
120 (called Long Weight) of Cheefe (in Cbe/hircy 
Derbyftnre^ Lancajhire^ Leicefterjhire^ Shropjhire^ Sfur- 
bridge Fair) coarfer Metals *, and Irifl) Yarn. * It 
is alfb called the Stannary Hundred j Tin being 
hereby weighed to the King's Farmers. 

QUIRE, contains 24, or 25 Sheets, of Paper. 

RATION, — Pecks, 9 -f: or a Day's Allowance of 
Bread or Forage, for Man or Horfe. 

REAM, — Number, 20 Quires of Paper. • 

RIAL, in the Reign of Henry VI, was 10 s. 

RING, — Number, 240 of Clap-Boards. 

ROD, — Number^ (of Candles) 12 of fix in the 16 ; 
1 6 of eight in the 16 ; 24 of twelve in the 16. By 
the Cuftom of feveral Counties, the Meafure called 
by this Name is of different Length. V. Perch. 
— In Hereford/hire^ z Perch of denfliired Ground 
is 1 2 Feet ; -^ of Ditching 21; — in the Foreft 
of Sherwood 25 ; — in Stafford/hire 24. 

ROLL, — Dozens, 5of Skins of Parchment; —Ells, 
1 1 00 of Minfters and Ozfenbrigs -, — Quintals, ^ 
of Barbadoes Tobacco. 

ROPE, Feet, 20. 

SACK, — Bufliels, 3 of Coals ; 4 of Corn i 5 of 
Salt ; — Stone, 26 of Sheep*s Wool ( 14 16 to the 
Stone ; but in Scotland 24 of 16 t6 to the Stone.) 

SALUTE, a Coin = 6 14 Shillings. 

SARPLAR, V. Pocket. 

SAUME, — Pounds, 315 of Qiiickfilver. 

SCORE, (generally means 20, in Numbering of 
moft Things, but) — Chaldrons, 21 of Coals. 

SCRUPLE, = 7-^ of an Hour. 

SEAM, — Bufhels, 8 of Malt ; — Horfe-LoaJ, i 
of Wood ; — Pounds, 120 of GLfs. 

SEMIBOLE, — Pipe, i of Wine. 

SERON, — Hundred Weight, 2 of Almonds ; 3 
of Barilla. - 

G 3 SET, — 
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SET, — Number, 5 of Recorders ; 24 of Alphabets. 

SERPLIATHE, V. Pocket. 

SEXLING, — Shillings, 15. 

5HID of Wood, — Feet, 4 in Length, and in Girth, 
according as they arc marked. If they have but x 
Notch, they are to be 16 Inches about; if they 
have two Notches, they are to be 23 ; if of 3, 28 j 
if of 4, 33; if of 5, 38. 

SHOCK, — Ells, 1 3 of Lawn ; — Number, 60 of 
Soap-Boxes, Canes, Trays. 

SKIN, — Hundred Weight, \ of Cinnamon. 

SOLID ATA, — Acres, 12 of Land 5 or 12 Dcna- 
riatas. 

SORT, — Dozen, 4 of Balances ; — Ells, 106 of 
Lockrams ; 1 20 of feveral Linnens. 

SOVEREIGN, — Shillings, 224. 

SPAN, — Inches, 9 in Length. 

STACK, — Feet, (of Wood) 3 long, 3 broad, 1 2, 
high. 

STICK,— Rods, 30 of Candles. 

STONE, — of Beef, is 8 Jb, (but in Hertferdftskre 
and Parts adjacent 12; in FmbrsikeftAre^ &c. 1 8 ^ 
in the northern Counties 16) — of Glafe, 5tb, Csfr^ 
— In Racing, Hay, Iron, Shot, i£c. 1416, 

STOOK, — Sheaves, 12 of Corn, 

STRIKE, — Number, 25 of Eels. 

SULLINGA, V. Hide. 

SUM, — Number, lopoo of Copper, Haraefs, Rofcj^ 
Sadlers, or Sprig-Nails. 

TESTOON, — Pence, 18^. 

THOUSAND, — Herrings, 1200, 

THRAVE^ — Sheaves, 24 of Corn* 

THRYLING, = ^^ of a Farthing, 

TIMBER, -T- Skins, 40 of Fur$, Filches, Grays, 
Jennets, Martins, Minks, Sables. 

TRUSS, — Pounds, 56of Hay (except in the Months 
of July and Anguft^ when it is 60 tt> ;) of Forage, as 
much as a Trooper can carry on his Horfc's Crup- 
per. 

TUB, — Pounds- Weight, 60 of Tea, 

TUN, ^ I 
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TUN, — Bales, 5 of Feathers j S of Paper ; ic of 
Cork ; — Barrels, 2 4 of Brandy -, 3 of Syrup •, 4 
of Prunes % — Buihels, 20 of Chefnuts, Wheat, 
and other Grain ; 42 of Salt. V. Bushel. 
Dozen, i of Planks ; % of Walnut- tree Tables % 
— Feet of Timber. V. Load. 

Gallons^ 236 of Oil, by the Cuftom oi Lon- 

don^ called by Merchants the Civil Gauge, is ordi- 
narily fold for a Tun ; except Whale-Oil, or Oil 
from Greenland^ which has 252 Gallons to the 

- Tun. 

Pounds, 1709 of Barley ; 2000 the Sea-Tun, by 
which the Contents of a Ship are eftimated ;-!-• 
Quarters, 5 of Corn is ufually reckoned a Tun in 
Freight. 

VAGA, V. Weight. 

VAT, V. Fatt. 

UNICORN, =. 6 Shillings. 

UNIT, — Shillings, 22, 

URCHIN,— Pence, 3. 

WEIGH^ Wey, Waga, Vaga, Pei fa;— Bunches, 
60 of Rbenijh Glafs ; — Cafes, 60 of Window- 
Glafs ; — Pounds, 224 of Cheefe, by 9 H. 6. 8 ; 
248 in Effex \ 336 in Suffolk (of Bay Salt) - — Quar- 
ters, 6 of Barley and Malt ; 5 of other Grain. 

WEY, — Cloves, 32 (or 25 t&) of Cheefe or Butter 
in Suffolk ; but in Effex 42 Cloves, or 336 1^. 

WOOD, is aflized intoShids, Billets, Fagots, Fal« 
wood, and Cordwood. V. Skid, i^c. 

YARD-LAND, — Acres, 1 5 at Wimbledon in Surry ^^ 
%o in moft other Places; :?4, 30, 40, in foxne. 

As the Nature of this Tabic is fuch, that we have 
been obliged, for the moft Part, barely to tranfcribe 
the Articles from feveral Authors, {vix. MefT Cham* 
ierliTj^nej Dikvcrth^ Langley^ &c. but chiefly from Mr. 
Jjowe) we will not prefume to' fay this Table is correft. 
However, if fuch Perfons as may difcover any Errors 
therein, or who have any new Articles proper to be 
inferted in it> would fend the Corredtion^, ^c, to the 

C 4 Au- 
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Author, (Poll paid) in Order to their being correded 5 
we may by this Means (and not othcrwife) hope to 
have a correft as well as well as ufeful Table. 



CHAP. VIIL 

Addition ^Applicate Numbers. 
I 

50. 'TT* HIS may be properly divided into two 
X Cafes. I. To add fimple Numbers of 
one Denomination together. 

This is done in all Refpefts as Addition of ab- 
ftradt whole Numbers, already treated of. For, as 
2 and 3 is 5, fo 2 Men and 3 Men is 5 Men; 2 16 
and 3 ft is 5 lb; 2 Yards and 3 Yards is 5 Yards. 
However, it may not be improper to add a few 
Queftions, to put the young Beginner on Refleftion. 

151. Example i. The Author was born in the Year 
1729. It is demanded, when he will be 30 Years 
of Age ? 

Solution. Here the Learner will reafon thus with 
himfelf: 

If the Author was born 1729 Years after Cbrift^ 
certainly, in 30 Years after that, he will be 30 Years 
of Age ; and •. • his Age muft be 30 Years, in 1 729 + 
30 =; 1 759 Years after Cbrift ; or, which is the fame, 
in the Year of the Chriftian JEtd. 1759. 

152. Example 2. A Man has two Sons, the 
Youngeft 25 Years of Age ; and the Eldeft 3 Years 
older than his Brother ; and the Father 10 Years older 
than both his Sons Ages, when taken together ; 
What is the Age of the Father ? 

Soktion, If the eldeft Son be 3 Years older than 
the Youngeft, who is 25 Years of Age -, it is plain, 
• his Age is 25 4. 3 =: 28 Years ; and •.•' the Ages of 
both will amount to 28 -f 25 = 53 Years-, but, 
by the Queftion, the Father's Age was 10 more than 
both his Sons Ages, and, confequently, muft be = 

53 



Several ^ra?s. Sq 

• S3 + ^^ ^-^3 Years. Or, it might have been found 
thus, 25 +25 + 3 -(- 10 = 62 Years, the Age of 
the Father. 

153. Example 2' Let us fuppofe, that, from the 
Creation of the World to the Beginning of the De- 
luge was 1656 Yeairs ; from thence to the Deftruc- 
ticMi of Troy 1 162* Years -, ifrom thence to the JErz, 
of Nahonajfar (by which the Chaldeans and Egyptians 
reckoned their Years) 436 Years ; from the Mrz of 
Nal^onajfar to that of the Death of Alexander the 

/Great 423 Years;' from thence to the JEraof the 
City oi AfUioch 275 Years •, from which to the-SEra 
of the 7«/ifl» Reformation, of the Calendar 4 Years ; 
from thence to the Mx^AHiaca (fo named from the 
Victory obtained by Auguftus over Aniborry at ASium) 
1 5 Years; and, from thence to the Birth of Ofenj/li 
30 Years :- According. to this Chronolc^y, it is re- 
quired to find in what Year of the World Cbrifi 
was born ? ' ' 

Sdutian: Here, it is evident, that 1656-4- 1^62 

' + 436 + 423 + 275 + 4 + 15 4- 30—4001. Years 
muft be the Anfwer, which was required. 

154. Cafe 2. To add mixed Numbers together. 
The Method of doing this will be made fuffici- 

cntly clear by a few Examples. i. Suppofe a 
Man fpends, at one Time, z^. ys. 6d\ at another 
Time, 15 £. 11 s. Sdi 2 qrs-, and, at another Time, 
2£. 10s: yd. ^qrs. What didhefpend.in all? 

Solution., Having placed 

the Numbers in a proper 

Order for Addition, add up 

the Rows thus : Beginning 

with the Row of Farthings, 

fay, 34- i = 5 ; but as 4 

of this Row is one in the 

next (becaufe 4 Farthings = a Penny) make a Dot 

(') for the Penny ; and, as 5 Farthings is i more than 
. 4, put down the odd Farthing. Then, looking on 
, your Sum, you find i Dot^ viz. 1 Penny to be car- 

^ ried 
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lied to die Row of Pence ; therefore Iky, J + ?; =8» 
-f 8 = 16^ which is 4^. above iz Pence, or a Shil- 
ling ; make a Dot for the Shilling, aod proceed, 
faying, mentally, 4 -4- 6 s 10, wMch put down. 
Then, looking on your Sum, you will find i Dot, or 

1 Shilling, which carry to the Column of Shillings, 
and then you will have i 4* 10 s 1 1 + 1 1 s 22 =s 
i^. 2s. (becaufe 20 Shillings s i/.) make a Dot 
for the I /. and proceed with the 2 Shillings, faying, 

2 4- 7 = 9> which write down. Now looking on 
your Sum you will findi Dot, or i /. ; which carry 
to the Row of ^^ and, adding them up as in Cafe i, 
you will find it come out to 2 1 /. Whence, the An-' 
fwer is 21/. gs. lod. iqr. 

155. Addition of mixed Numbers may alfo be 
performed, by Help of Divifion, much eafier than 
^therwife, when the Number of Things in one Row, 
that makes one of the next Row, \l fomething great. 
Example. A Merchant has fold to different Men the 
following Quantities of Wine, vi^. to one Man 8 
Hhds. ^g Gall, to another 7 Hhds. 32 Gall, to 
another 3 Hhds. 18 Gall, and to another i Hhd. 
1 2 Gall. What Quantity he fold in all is required ? 

Solution. Having placed *«• ^^^ 

the Numbers in the an- fold to one Man 8:39 

nexed Order, coWtd the to another- 7 : 32 

Gallons together by com- to another 3:18 

mon Addition i viz. 12 + and to another 1:12 
18 -f- 32 + 39 will be 



found tobe=i:ioi Gallons j ^^ ^^^ ^^ • 3^ 

now, 63 Gallons being =s " ^ 

1 Hogftiead, it is evident, that, as often as 63 can 
be taken out of loi, fo many Hoglheads are con- 
tained therein \ to do which is the Property of Di- 
'vifion; therefore, dividing 101 by 63, wefhallhave 
I Hogihead and 3 8 Gallons remaining ; therefore, 
under the Row, of Gallons put 38, and carry the i 
Hogihead to the Row of Hogfheads; faying, i 
Cyou carry) ^l+s^^y^^S^^^' Hogiheads, 

# which 
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which being wrote down will complete the Sum, vi%: 
20 Hogflieads and 38 Gallons. But, if you chufc 
to know how many Tuns it is, you may by Divifion 
lee how often 4 is contained in 20 (becaui'e 4 Hc^- 
iheads sr i Tun) vi%. 5 Times, and nothing remain- 
ing ; whence the Sum may be read thus, 5 Tuns and 
38 Gallons. 

I c^6. When the Number of Things in any Row, 
which make one in the next fuperior Column, is a 
certain Number of Tens \ we may add them up, as 
is ihewn in this Example*. Let it be required to add 
vp the Sum annexed. 

Suppofe the Column <5f Minutes 
parted into two Rows, then, fince 60 
Minutes t=; i Hour, we may add up 
the Row of Units by 10, and the 
other by 6; which will give the fame 
as if added up by 60, becaufe 6 Tens 
t;= 60. Say then, 2 + 2 + 8 + 4 + 
8 + 2 s 26 *, put down 6, and carry 
the 2 Tens to the next Row ; faying, 

2+I + T+5 + I+2±=I2; 

which, being to be added up by 6, gives 2 Hours 
exaftly-, for 6 is contained in 12 two Times; •.• 
carry the 2 to the Row of Hours^ and, adding them 
pp as whole Numbers, the Sum will be 104 Hoars •, 
whence, the retjuired %\y^^ is 104 Hours and 6 Mi- 
nutes. ^ 

N, B. The firft Column is always to be taken 
^s Integers, and, therefore, to be added up as whole 
Numbers. 

157. Corol From what has been faid, we may deduce 
this general Rule, for performing Addition of mixed 
Numbers, 'wz. Firft, begin with the Column, whofc 
Penomination is the Iqweft, and find its Sum as in 
Addition of whole Numbers j then ftnd, ^ow many 
Units of the next fuperior Denomination are con- 
tained in it, viz. divide this Sum by ^e Number 
of Units of this Column, which makes pne of the 

nexti 
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next ; the Remainder (if any) is to be put down 
under this Column, as Part of the required Sum -, 
and the Quotient is to be carried as Units to the 
next fuperior Column, and added up with it. After 
this Manner, proceed through every Denomination, 
till you come to the laft or higheft •, which, being 
confidered as fimple Numbers, muft be added up 
purely as whole Numbers. 



CHAP. IX. 

Subtraction o/'Appl.icate Numbers, 

' , / - 

158. A S the Method of fubtrafting applicate 
jfj^ whole Numbers is exaftiy the fame as that 
of fubtradting abftradt whole Numbers, which has 
• been already explained, we fhall here only give one 
Queftioo, and then proceed to explain the Method 
of fubtraiSbing applicate mixed Numbers. 

The ^ejiion. According to Dr. fFellSy the ^ra of 
Tezdegridy or the Perjian -3Era, began 632 Years after 
the Cbrijlian -ffilra ; and the Mrz, of the Hegtra; or the 
Flight of Mahomet from Mecca to Medina^ ufed by 
the Turks and Arabs ^ began i o Years before that ; and 
• the Diocleftan MrZy or the .^ra of the Martyrs (fo 
called from the Number of Chriftians that were ftain, 
in the Diocleftan Perfecution) otherwife called the ^ra 
of the Abyffmian^ began 338 Years before that of the 
Hegira : It is required to find in what Yesirs of the 
Cbrijiian Mvz, the Dioclejian and Hegira iEra's com- 
menced ? 

Solution. Since the ^ra of Tezdegrid was in the 
Yefir of our Lord 632, and the Mrz. of the Hegira 
was 10 Years before that, it. is plain that 632 — 10 
r =622 muft be the Year of the Cbrijlian ^ra, when 

the Hegira Commenced ; and, for the like Reafon, 622 
. -r- 338 = 2^4 Years after Ckrijlj when the Dioclejian 
MrsL began. 
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Examples in mixed Numbers. 

159. Example 1. -^borrowed of B 200/. 10s. 6d. 
of which A has (ince paid 102/. i8j. gd: What 
has j1 more to pay ? ' 

Solution. Having placed 
the Numbers in a conve- 
nient Order, fay, 6 — 5 
=: I, which put under 
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s. 


d. 


Borrowed 200 : 


ID 


: 6 


Paid 102 : 


18 


• 5 



Pence; then, fmce you Unpaid gj : 12 : j 
cannot take 18 from 10, 

increafe the 10 s. by one Pound, viz. call it 30 Shil- 
lings ; then 3t) — 18 = 12 Shillings,, which put un- 
der Shillings: Now, as we have increafed the Money 
borrowed by 20 Shillings, it is evident, that the Re- 
mainder cannot be the fame as if it was not increafed, 
unlefs we augment the Money paid by 20 Shillings, 
or i/. ; therefore, add i/. to the 102, viz. call it 
J03/-, then fay, 200 — 103 = 97/; h^nce, yfftill 
owes^Bgyl. 12s. id. ^ E, I. 

160. Example 2. What is the Difference betwceti 

2 Yards, 3 Qiiarters, 2 Nails, and i Yd. 2 qrs. 3 
Nails of Cloth ? 

Solution. Place the Numbers 
in proper Order ; then, becaufe 
we cannot take j fronv 2, we 
muft increafe the two Nails by 

1 Quarter ; faying, 6 Nails — 

3 Nails =: 3 Nails ; then, be- 
caufe we have increafed the 

greater Quantity by i Quarter, we muft (that ' we 
may have the Ame Remainder, as if it had not been 
fo augmented) make the leffer Qiiantity, or Mino- 
rand, more by one Quarter ; •.• fay, 3 Quarters — 3 
Quarters = 0, which put under Quarters; laftly, 

2 — 1 = 1; hence, the required Difference is i Yard 

3 Nails. And after this Manner may the Difference 
of any Quantities of Money, Weights, or Meafures 
be found ; and therefore we Ihall content ourfelves 

with 
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with laying down the following Rule, by Way of 
Corollary. 

i6i. The i?i«&. Begin with the loweft Denomina- 
tion, fubtrafting the Number in that Place of the Mi- * 
norand from that in the correfpohding Place of the Sub- * 
ducend (if Subtraftion can be made) and put down 
the Remainder underneath : But, if the Number of 
any inferior Species of the Minorand is greater than 
its Correfpondenr in the Subduccnd, you muft increafe 
this Number by a Number which is equal to an 
Unit in the next fuperior Etenomination ; {yt%. for 
Example, iA the Column of Pence, add 12 ; knd, in »• 
Shillings, add 20, £s?r.) and from this Sum fubtradt * 
the Number in the Minoran^, and put down the Re- 
mainder i but then you muft remember to carry or 
add I to the Number in the next fuperior Place 
of the Subducend. Proceed in this Manner, till you 
come to the higheft Place ; which fubtraft as whole 
Numbers. 



•■ *9 ■« I ^'"^^'"•"^•^^'mmmt^^mm'm^fm'mmmmm'mm^^mmmmmmm^ 



/ 



CHAP. X. 

Multiplication of Applicate Numbers. 

162. AS to fimple applicate Numbers, nothing 
j[\^ need be faid \ and even Multiplication of 
mixed Nunibers will be fufEciently explained by two 
Examples, i. Multiply 3 Feet 6 Inches by 8. 

Solution. Say, 6 x 8 = 48 Inches =s* ^^^ i»^ii- 

(by dividing it by 12) 4 Feet, there- 3 • ^ 
fore, under Inches put o, and carry ^ 

the 4 to the Feet^ then 3 x 8 = 24, g 
+ 4 you carry = 28 Feet, for An- ' ^ 

fwer. 

163, Example 2. Multiply, 2/. 10;. iid. ^tps. 

Here, 
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Here, fince it would be troublefome to multiply 
at once by 57, obferve, that 8 xy = ^6^ which wants 
but I of 57 ; ••• the Work may ftand thus : 

Firft, multiply by 8, 
mz. 3x8 =24 Far- 
things = ( by dividing 
by 4 ) 6 Pence 5 ••• put 
under Farthings, and 
carry 6 Pence; faying, 
11x84- 6*(you carry) 
= 94 Pence = (by di- 
f'iding by 12) 7 Shil- 
lings and 10 Pence \ •.* 
under Pence put i o, and 
carry the 7 Shillings, 

faying, 10 x 8 = 80 + 7 (you carry) = 87 Shillings 
=: (by dividing by 2o)4L7J. -, •.• write down 7 
under Shillings, and carry 4 to the Pounds, faying, 
2x8 = 16, + 4 = 20/. which write down. Then 
multiply this Produd by 7, after the fame Manner, 
which will give 142/. 14J. iod.\ thus, we have 
multiplied by ^6^ for 8 x 7 = 56 ; but, fince this 
wants I of 57, we muft add once 2 /. 10 j. 1 1 i. 3 qrs. ; 
which will give 145/. 5s. gd. 3jrj. , for the Product 
which was required. Fide Art. 182. 

164. Scholium. Since Multiplication's * the re- •51, 
peating a Number, a certain Number of Times, it 
follows, that, when two Numbers are to be multi- 
plied together, one of them muft be an abftraft 
Number -, for, fuppofe it was required to* multiply 
3/. by 4/., I would afk the Propofer, how many 
Times he would have 3 /. taken or repeated ? If he 
Ihould anfwer (as he muft according to his Queftion) 
4/. , it plainly appears to be Nonfenfe ; but, if it 
had been required to multiply 3/. by 4, it would 
be only to repeat 3 /. 4 Times, which is very pro- 
per, and the Anfwer 3x4= 12/. Hence it ap- 
pears, that, when Authors propofe to multiply Money 
by Money, Weight by Weights, Csf ^, they talk very 

im- 
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improperlyand abfurdly. We fhall here only further 
obferve, that as, in Multiplication of abflraft Num- 
bers, we may make the Multiplicand the Multiplier, 
and the Multiplier the Multiplicand, fo we may here 
alfo, by only confiderihg the appUcate Number as 
the abftraft one, and the abftraft as the apglicate 
•95- Number; for Inftance, as 3X4 = *4X3, 3/. X4.' 
1 95. muft be = 4/. X 3 ; or, generally, as ^ x ^ = f ^ x tf. 



O H A r^. . .^l* 

Division ^ Applicate Numbers. 

165. /TTA HIS admits of two G?/ij. i. To divide 
J[ ' applicate Numbers by applicate Numbers: 
Example. Divide 24/. by 8/. Dividing this, as in ab- 
ftraft Numbers, the Quotient will be 3 ; Ihewing^ 
that 8/. is contained in or can be taken out of 24/. 
three Times. As it would be fomething difficult to 
divide mixed applicate Numbers by mixed appli- 
cate Numbers, without fome Knowledge of Reduc- 
tion, we fhall omit it here, and. refer to Art. 182* 
And fliall c»ily further obferve in this Place, that, 
when an applicate Number is to be; divided by. an 
applicate Number, the Quotient muft be an abftradt 
t 120. Number ; for Divifion Ihews .to find J how many 
Times one Number is contained in another, and, 
therefore, fuch Authors, as .divide an applicate 
Number by an applicate Number, and make the 
Quotient an applicate Number, fpeak not only im- 
properly, but abfurdly ; for if 4/. vras to be divided 
by 2/. and we (hould a(k how many Times 2/. is 
contained in 4/. , and fhould be'anfwered "4/..; what 
would be more ridiculous ?> ^ • 

1 66, Cafe 2 . To divide an applicate by an a.b* 
ftrad Number. Here it- is -proper to-hint, that, Be- 

fides 
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Ijiieil the Defihition of Diviiion already given, it 
tnaf, Confiftaitly with that Definition, be defined to 
be ^ a Rule^ which (hews to find a Number, which 
is contained in a given Number, a given Number 
of Times ; fbr let ^ denote a Number in which y is 
contained 2 Times, then jr, taken z Times, =a * jp x « 
ifex; *.-, dividing both Sides of the Equation by z, we 

ha,vcj=a \^ 'f hat is, any Number, being divided t «o8» 

by the Number exprefling th* Times another Num- 
ber is contained in it, will give chat other Number. 

Ex0atpk^ Divide 142/. i\s. t6d. by 7*, or, which 
the fame, divide t^^l. 14I. 16 d. amOngft J Men, 
and give each Man an equal Sum. 

X 

Solution, Here it Is evident we are to find a Number 
(which, being multiplied by Jr, Ihall be equal to 
I42/. 14 J. lod. i or in other Words) which is con- 
tained in 142/. 14/. lOd. feven Times i and there* 
fore, by the albove, 142/. I4J. io^, divided by 7^ , 
win ^e the Number required ', which, it is plain^ 
mviSt be apt)ltcite# and nuiy be found thus. : Say^ 
the-y0fi4H 2,which put down ; 
and the-f of 2 is o,and 2 remain^ 
ing ; put down the 0, and, the 
Remainder being 2/. t^ 40 
Shillings, cafry it to the Shil- 
lings ; and then we (hall haVe 
40 + 14 dft 54 Shillings, the 
Seventh of which is f^ and $ 
«muiioing ; therefore put down thejr ShilltngS) and 

H canjr 

* 

t BefidUs this knd thfe forlntr Dfcfinitioh, Divifion will a4mit of* 
others, ^rim. 1. To find what tatt the Divifor k of the Dividend : 
fer» if the DiViftr Is contained 3 Times in the Dividend, it mutt 
be a third Part of the Dividend t fcccaufcj being repeated 3 Times, 
it will be =: the Dividend^ and for the fame Reafpn, if it be con^ 
taared 4 Times in the Dividend,, it will be the Aih Part of &cDi-^ 

idd ea^ tt(E. V thaOiPtisstft^i the Pirt« ^M. I 
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• cany the remaining 5 Sbillings, or 5 x 1 2 =. 60 Pencfe, 
to the Pence -, and then we have 60 4- 10 = 70 Pence 5 
the Seventh of which ie \Qd^ which^ being written 
down compleats the Anfwer, in%. 20/. 7J. tod. This 
may be proved by Multiplication.of applicate Num- 
bers. ^ 

167. EmmpU 2; . What is the fourth Part of 
^Tds. 2 Feet. 10 Inches? 

Solution. Since 4 cahno't be* "Yds. . Feet incK. ' 

contained in 2 Yards, under the. ^: * ^ j ^^ . 

Yards put o, and carry the ^ "« o--. 2 ! 2 - 

Yards to the Feet, faying, (2 ^ _J 

Yards =) 6 Feet + 2 Feet = 8 * 
Feet; the Fourth of which is 2 feet, which put 
down -, then the Fourth of 10 Inches is 2, and 2 x^ 
maining •, put down the 2 Inches, and the % remain- 
ing, being 2 Parts of 4.^ is ^oi ixi Inch ; Whence 
the Anfwer is 2 Feet 2 Inches. * 4 



.» "■ 



168. If the Number we are to divide by be lb 
great, as to be troublcfome to dividedfi one Line, 
the Operation may be put down as in common Di- 
vifiqn J for Example^ divide 145/. 5s. ^d, 33^^11 by 
gy. Stt Art. t6y. . - 



. "•«* 



^ 



- J 



2. To find a Fatnber, .whick is fiich J^ of ,9 gi^n :Ntimb» 

as a given Number exprefTes.-. Let ;if =: the required Number, 

a =: the Number of which it is a Part, ^ =l the Number exprefling 

* the Part; then, by the Nature of the Thing, ;irX ^ = «» ••*> divid- 

loS. ingby^,wehaye^ = *|-^ -^f^' ' .T • "15/ - 
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REDUCTION. 
Solution. Here fay, 
'howmany Times 57 in ^' /• ^« J^J". 

i45, which is 2 Tiijiesj 57\ ^"^5 - 5 - 9 • 3 f^l. 
put the 2 in the Qiioti- -^114 V 

cnt, which muft be 2 /• """ "" " 

as we 4re div.i(ling £s. » . ^ ^ 
by an \ab,ftraA Nam- . , ^^ 

ber^, then, fince.2/.x57 57^615^105. 

=2114, we have 31/. y^7 A 

remainingiand '.sfince ^ ^ 

20 Shillinjgs z= i/, in '* ^^ 

31/. there muft be 20 12 

Times 3 1 Shillings, for -• — — 

which Reafon we mul- 57^^^9fiid. 

tiply by 20, and ddd in ^^'57^ 

the 5 Shillings which * 

brings out Sz^s Shil- 99' 

lings ; this divided by • 57 

57 ^ves loi, arid 55 "T"^ 

remaining; and, fince 12 '^ 

Pence = I Shilling, in h ^ 

55 Shillings + 9^, there i^j^iyi/'^qrs. 

muft be 55x12^ 4-9^ JiyiK 
= 669 J, which divided 

'^y 57 gives iidy and o 

+2 remaining ; which, 

multiplied by 4, becaufe 4 Jiarthings = iV, and 

the 3jr^. added, gives 171 Farthings; and 171 Far* 

things, divided by 57, give 3 Farthings. Whence 

theAnfweris, 2/. 10 s. 11 d. ^qrs. ^E.I. Vide 

^r/. 182. 
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CHAP. XII. 
REDUCTION. . 

lep.TJEDUCTION (Reduftion ir^^^^A) is the 
j\^ Rule for changing Numbers of aiy De- 
nomination into Numbers of another Denomination, 

H 2 fo 



lOo REDUCTION. 

fo as to retain the fame Value, though changed to a 
difiercntName:' As, for Inftance, Pounds into Shif- 
iings, or Shillings into Pounds equal diereto. TMs 
admits of three C^i. 

170. Cafe 1. To bring Numibcrs of one Denomi- 
nation into Numbers of aLefs Denomination* The 
Rule. Multiply by as many of the lefs, as makes 
one of the greater Denomination. A few Examples 
Will explain this Ruk^ and alfo fliew the Realba 
thereof. 

171. Example!. In 213/. how many Shillings: ^ 

Sehition. Since 20 Shillings =r i /• in 21 3 /. ' JT. 

there muft be 21 3 Times 20 Shillings ; and 21^ 

'.* 20 Shillings multiplied by 213 taken as 2Q 
an abftr^ Number, or, which is the fame. 



Mk«*4^ 



213 X 20 taken as abftraA Numbers, will 4260 
be = the Shillings in 2 1 3 /, =: 4260 Shilliogs: ■ 
Whence we fuppofe the Reafon of the Rnk 
is plain; and therefore^ in the two foik>winig£r^ 
amplesj we fhall be more compendious in explain^ 
ing the Operations. 

172. Exampk 2. In 14/. 10s. 6d. how manf 
Pence? 

jf . s. d. 

14 : ID : 6 
Mult, by 20, becaufe 20j.=?i/. and add in the iOf« 

290=; 14X 20 4- 10 = Shillings in 14/. los. 
Mult, by 1 2, becaufe 1 ^d.-^zi Shilling, aadadd in 6i?. 

3486S290K i2rh^=Pcnoe in §4/. los. 6d. 



m^ 



f 



REDUCTION. M, 

173. Bxampk 3. In 5C. 2Qrs. 14ft. how 
many *. 

C.Qrs. 16,. 

X by 4, becaufe 4fri. s i C and add in the a ^j. 

4* = 5^.4 + 2 = fri. in 5 C 2 Qrs, 

x>y 28^ becau(e28 IB.ssi gr i andadd in the 14*. 

.180 

45' • * 

C. Qrs. 1ft, 



6^0 =22 x28-f- 14=; Its. in 5 : 2 : 14. 



It is common amongft Merchants to bring it into 
tts. thus : Put down the 5C. twice, liz. 
oae dircftly under the other ; then put down 5 

the Hundreds, removed one Place to the 5 

l6ft Hand; again, put down the 5C. rcr 5 

moved one Place more towards the left 5 
Hand 5 then the Work would appear as 
here annexed, and, if added up, would give the 
Number of Its. contained in 5Q But, 
frnce there yet remain zqrs. i4tft. to ^ 

be taken Notice of, in the ^low of Units | 

tkey would put 6, and in the Column ^ 

of Tens 5 (2jrj. being = 2 x 28 = 56 "* 
Jb.) then, for tne 141b, in the Row of ^ 

Units they write 4, and in that of Tens ^ 
I ; then, adding up the Rows, the Work ^J^ 
will be compleated, and appear thus : "^^ 

The Reafon of this Method of operating will 
cafily appear, by confidering, that iC. =sii2lb. 
(fijr I C = 4 jr/, and i jr. =;. 28 IB, and ••• itC. ss:>4 
X 28 = 1 12 16.) and •.•, tf we multiply the Number 
exprefling the Number of Cs, which is to be breusht 
into 1ft s, by 112, the Produd will be the Number 
of lbs. contained in the Cs, which was required, t 
Now, in multiplying by 112, we firft multiply by 
^ which is only doubling, and in the above Method 

H 3 is 



I02 REDUCTION. 

is done by writing it down twice •, then multiplying 
by 10 {viz. the i Handing in the Place of Tens) is 
only putting the fame Number down, removed one 
\ Place to the left Hand; laftly, multiplying by lOO 
{viz. the I in the Place of Hundreds) is only remov- 
^ ing the Multiplicand two Places to the Left ; con- 
fequently, the Sum of all theft muft be equal to 
the Multiplicand multiplied by 112, and, therefore, 
the Pounds in the Quarters and tbs, if any, being ad- 
ded thereto, the Sum will be the Its, contained in 
the given Hundreds, Quarters, and Pounds. 

174, Cafe 2. To bring Numbers of a Lefs into 
Numbers of a greater Denomination. The Rule. 
IMvide by as many of the Lefs, as makes one of 
the greater Denomination. 

175. For an JEx^wrp/f, take the Reverfe of Ari^ 
172, viz. In 3486 Pence, how many Pounds? 

Solution. Divide the Pence by 1 2, 

. the Quotient is 290 Shillings, and . 34S6 

, 6 Pence over j then 290-7-20 gives — — 

14/. and lOJ. over: Whence, the' -rT)29|o(6 

Anfweris 14/. 10 J. 6d. TheRea- 



fon will eafily appear, by compar- - 14: IQ 

ing it with JrL 172 •, and, as this — — 

Cafe is only the Reverfe of the laft, 

we fliall pafs on, without any further Delay, to the 

next Cafe. 

176. Cafe 3. is, when wc are to find how many 
of one Species, which is not an aliquot Part of ano- 
ther, is contained in any Number of that other Spe- 
cies. The RuJe. By Cafe 1. bring the Denomina- 
tions bof h into one Name ^ ^nd then divide one by 
the other ; and the Quotient: may be brought into a 
l^ighcr Denomination,^ by Cafe %. 



177. 
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177. Example i. In 89 Pifboles, each 16 s. 6d^ 

how many Pounds ? 

Solution. In 1 6 s. 6d. s. d. 

(found by Cafe 1.) \% 16:6 198 

198 Pence; •.-, fince in 12 89 

I Piftole there is 198 J, --.— 

in 89 Piftoles there 198 1782 

muft be 89 Times 1584 

198 d^ which is= 1 7622 — — ^ 

Pence -, then, to find 17622 ^ 

how many Shillings are — 

contained therein, we ^\)i^6\%{6d. remaining 

divide by 12, becaufe — — — 

lid. = I Shilling ; i 73^-(8:r. remaining 

which gives 1468 Shil- . 

lings, and 6 Pence re- 
maining $ laftly, 1468 Shillings by Cafi.2, are = 73/. 
is. Whence the Anfwer is 73/. 8 j. 6 i. 

It might have been folved feemingly more agree- 
able to the Rule above given, by finding by Cafe i . 
bow many Pence are contained in i /. and, dividing by 
it, the (^otient would give the Pounds, and Parts 
of a ^ ; but, as the odd Shillings and Pence would 
not have been fo naturally difcovered, the Method 
juft given feems the beft ; and is in EfFedt exaftly 
the fame, for, fince the Pence ini/.=i2x20 = 24oi, 
it is * the fame Thing whether we divide by 12, and • 137. 
then by 20, or by 240 at once. 

Corollary. Whence it appears that by Redu6Hon 
one Kind of Money may be changed into another •, 
but we Ihall not here give any more Examples, be- 
caufe we ihall make the Exchange of Money a par- 
ticular Chapter. .. 

X78. Example 2. Allowing the Diftance between 
Tork and London vy be 204 Miles, how many Times 
will a Coach-i Wheel t\irn rounds whofe Circumfe- 
rcncc.is 6 Yirds^Jn gcdng from one of tjiefe Places 
t£> the other? . : 



• . - 
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Sptution. A Mile feeing^ ^ '' ' 

8 Furlongs, ' 204 x 8 = 204 

1632 Furlongs-, and ••• 8 

16320 X 40 (becaufe 40 ' -^ ^ 

Perches = i F'urlong ) 1632 

= 65280 Perches; and, 40 

fince 5 i Yards =r iTcrch, ■^•- 

in 65280 Perches ther? 651280 

muft be 5 Times and t 5 4 

fo many Yards; •.-, to •— ^ 

multiply by 5 y> fi^^ft 3164OQ 

multiply by 5, to whi^rh i 3264Q 

add 4 of the Multipli* . 

cand ; the Sum, or 3S904Q 

Produft, gives 359040 — — » 

Yards, which divided , . -J- 59840 

^ by 6 gives 59840 Ttmies« *— — >■ ' ■" *! 

179* Example 3. Hpw many ip Feet Rods will 
reach 8 Miles ? 

Soluiion. , Here we fhall obferve, that a Mile is 
1760 Cloth- Yards, (for i x 8 x 40 ]( 5 t u: 1760) 
fOid, therefore, the beftWaytofafingMilesinto(Cloth) 
Yards, is to multiply by 1760 ; whence 81^1760, 
ot rathet* 176^^8, s: 14080 Yards ; mad *.* 14080:1; 
3 = 42240 Feet. ^ ^ /. > : 
' Again, i^a240, thoFectin 8 Miles, being divided 
by t p, ogives 42^4,^ 5r^^c Number of lo Feet Rods 
contained in '8 Miles. ^ E. L 

1 8p. By thk Offcy we caq divide the Value of any 
^)ecies infto xiiiBferent Denofninations, chel^uniber^ 
which ihall be equal, by reducing die Denomuia^ 
^ions to the loweftName^ and by the Sum of which 
divtdj»g the Species reduced to die fame Name. 
Example 4. A Gentleman having |wo oldrrfaihioned 
^ankards of Slver, one weighing Fill, tll« odier 
xtt^, 4oz« gdw^, he has orderefi h»^'Q^dfe[ii|h^toi 
melt them, ' and with the Metal to make him Spooitt 
pf 2 Ounces, Cupif of 44 Ounces, Salts of 10 02* 
ro4wts, and SnulF^Bostes of 10 oz, 6dwts ; ^d of 



REDUCTION. IC5 

each an ec|Qal Number : It is required to find the 
Number of each, allowing 5 dwts, tor Wafte in melt- 
ing, CsV- 

SqIuHm. By Cafe 1. dwt$; 

I ^Qon of 20Z, ( 5= 2 X IQ ) ss 40 

I Cup of 4 t OZ- ( — 4 ir X :iO ) ;=? 90 
I Saltof lOZ.IodwtS. (r;:X20) s: 30 

I Snuff-Box of I oz, 6 dwts. zz z6 

J of each Sort amoynts to. 18^ 

lb. oz. dwts. 
I Tankard 91:0: c 
The other s I :4 : 3 

I 

' Both =2:4:3 

Pcduft Wafte =? 5^ 

• ■ , 

!|lemains = 2 : 3 i 18 t 

X by 12 

27 Oijnccs ' 

jc by 20 

558 Dwts, 



Hence, the Met^ out of which the feyeral Uten- 
fils are to be m^e is 558 dwts,^ and 186 dwts. will 
make one of each Sort ; *;*, as often as 186 can be 
taken from 558, io many it will make of each Sort ; 
■.•558 *r 186 = 3 ® theAnfwer; viz. it will make 
3 Spoons, 3 Cups, 3 Salts, and 3^ Snuff-Boxes \ which 
may be proved thus : dwts. 

^fCa/e I. the 3 Spoons s 120 

3 Cv^ = ^70 

' 3 Salts = 90 

3 Snuff-boxes. =s 78 

All = 558 d wts. 

die faiiqe ^s tlie Quaqidty of Silver Qut of which they 
to be made* 



>r0/A 
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H^i tables ^/MoNfiv, WlictaTs, and Me asukes. 

Note. Reduftipn may be proved by rcv^rfing the 
Queftions... ... 

What we call Cafe the firfl: fome Authors caU Rc- 
duftion defcending j and Cafe fecond Redu&ion af- 
cending; and .this Cafe-^Rtdu&ion afoending and 
s defcending^ or defcending and afcending. 

1 8 1 . Corollary. \ Hence ic appears, that any Pcrfon 
who is acquainted with this Chapter, may make fuch 
Tables as the following at his Pleafure. 

I. 0/MoNEY. • 

» 

Farth. 
4=1 Penny* 



48 = 12 = 1 Shill, 
960 =1 240 = 20 =5 1 /. 



■*MiW*«MI 



2. 0/ Troy Weight, 
Grains. 



24 = I Penny-weight. : 
480 = 20 oi I Ounce. 
^760 x= 240 = 12 = 1 Pound. 



•—*■-*«•»■ 



^3. Apothecaries Weight. 
Grains. ^ . - 



^mam^mm^^ 



20 = I Scruple. 

60 c= 3 =1 Dram 

480 i: 



# * « 



24 .:= 8- 



!». Ounce. . 



5760!^ 288.= 96.=£ I2-— I Pound. 



] » * 



xm 



4.V AvOIRDUi^OIS WEIGHT. 

Efratns.?, 



256= 16 = I tb. 



■1^ 



28672 = 1792 =112 = 1 C. 

*|573^^o = .^.^840 = 2240 = 20=1 Tun. 



M * 






5. Long 



Tables ^ MffAstfREs, 6f*. 



i|fti 



5, Long Measure. 



Inches, 


I Foot. 




• 


•% 


12 = 


• 


36= 


3 = 


I Yard. 


• 


' 


■ 198 = 


164 = 


5i== 


I Pole. 




7920 = 


660 = 


220 = 


40 = 


I Furlong; 


63360 = 


■5280 = 


1760 = 


320 = 


I Mik, 



6, Wine Measure. 



Gallons. 



42 = 


I 


Tience, 






•• 


63 = 


I 


i = I Hogfliead. 




1 

• 


84 = 


2 


-. li 


= I Puncheon. 


■ 


126 = 


3 


= 2 


= I f = 


I Pipe 


or Bute. 


252 = 


6 


= 4 


= .? = 


2 = 1 


Tun. 



7, Ale Londm Measure. 
Gallons. 



8 = 1 Firkin. 



— ■^■-t— 



16 = 2 = I Kilderkin. 



32 = 4 = 2 =? I Barrel. 



48 = 6 = 3:^11=1 Hogfhead. 



8. Beer L(7«ii?» Measure, 
Gallons. 
9=1 Firkin. 



18 = 2 = 1 Kilderkin. 

36=4 = 2 = 1 Barrel. 

54 = 6 = 3 = I J = I Hogfliead. 



9* Ale 



T(MtS tf MvASVKXi, C!?<. 

I • .. . 

• » 

9. Ale Mi/BiSR Omitry Measure^ 
Gallons. 



81 = 1 Firkin. 

ly = 2 = J Kilderkim 

34 = 4 = 2 as I Barrel. 

51 = 6 = 3 = I ; =g I tjtogflicad. 



I. ■ I 11 w wm 



10. Corn Measure. 

Gallons. 
2 = I Peck . 
8 = 4 =:TB!iflicl. 



J ' 



I64 = 32 = 8 = I Quarter. 



li. Time. 
Seconds. 

60 = I M inute. 
3600= 60 = I Hou r. 
86400= 1440 s 24 ^i Day. 

3^556935=5^594O=8765=365+5h^48^^55^siS0}.Yr. 



182. SdoUim. It may not be improper to add 
here the Meduxi of multiplying and dividing ap- 
plicate mi« Numbers, by Help of Rcduftion ; and 
this will be fufficicKly explained bv.three Examtdu. 



Ex' 



10 



It: 3 



MvLT. and DiVmoN ofjppjkate NuMEEits^ 

Exampk 1. Multiply 2/« xo/. iid. 3fr$^ hf 57. 

(Sce/<r/. 163,) 

Solution. ByGT/^the 
firft it will be found, 
that ^L los. iid. ^qrs* 
=:2447 Farthings ; '•'» 
in 57 Times the given 
Sum, there muft be 
57 Times 2447 F**""* 
things == 2447 X 57 
r= 139479 Farthings, 
whidi, being brought 
into Pounds by Cafe 
theiecond, give 145/. 
5 J. gd. 3fri. The 
Operation at large is 
here annexed: 



2 

X 20 

X 12 

61 1 

K 4 



MtaaM 



2447 

X 57 

139479 



i* I II !■ 



34869(3 remainiiig 



Ti 



29015(9 remaining 



I i^SiSr^tMixmg 



*09 
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Example!. Divide 145/. 5^. 9/ 3jrjr. by 57- 
(Sec.*-/. 168.) 

Solution. This being only the Rcverfe of the hft^ 
we (hall only obferve,' that 145/, 5^. $d.^grSf re- 
duced into Farthings by Gi/r i, is ss 1^9479, which| 
divided by 57, gives 2447 Farthings ror me required 
Sum ; wl^ich,. &oughtin(o l^>un£byC^*a» givoi 
2/. 10 J. tjd. ^qrs. ' . 

Example 3. Suppofe 145 /• 55. orf. 3frj. was di* 
vided equally amongft a certain Number c^ Men ; 
and, it being remembered that each Man ItaA 2 L tdx« 
lid. ^qrs^ it is required to find how tsxuij Mea i( 
was divided amongil ? 

Solution. In 145/. 5^. 9^. 3^^. there t)^lii(947>^ 
Fardungs, and m %L iou n4. v^fs, there ^rt 2447 

' Far-* 



fP(^ .-. *■ ■ GoLDEK Rule. 

• Farthings i therefore . there were as rcany.Mtn, as 
2447 is contained Times in 1 39479 = ^Y Divifion 
57.. k^E.L 






CHAP. XIII. 

The Rule ^/^ I;)irect Proportion, 
Golden Rule, ^Rule ^Thr^e Direct. 

183. 'T^ H I S IS the jlule by .which haying ^ Num- 
JL bers given ». we find a fourth propQrtional 
Number, viz. one which Ihall have the fame Ra- 
tio to the Third, as 4:he Second h^s to the Firft. 
Or fuch, that the fame. Ratio that the Firft has to 
the Second, fhall the Thifd have to th/? /Fourth. 
This Rule is called the Rule of Tlv^j^^ frpni . its 
havine three Numbers given to find a Fourth ; and 
from Its extenfive tJfefulnefs, in the common Af- 
fairs of Life, and all the Mathematical Sciences, it 
is by many called the Golden Rule. 

184, Foun Quantities are faid to be in dired Pro- 
portion^ when the Quotient of the Firft and Second 
is equal to that of tEe Third and Fourth. Or, in 
other Words, Analogy, or Proportionality, is an 
Equality of Ratio's. ' " ' 

iS^.RAfiOy (Ratio- Latin) is the Proportion be- 
twixt two hopnogenious Quantities, with Refpedt to 
their Greatnefs or. Smallnefs ; and is expreffed by 
the Quotient of the two Quantities ; thus, the Ra- 
tio of 4 t6 * ^s J J The Quantities compared are 

called the Terms of the Ratio ; that which is re- 
ferred to the other being called the Antecedent, via:. 
f i and that to which it is referred (h) is the Confe- 

qucnt J and the Quotient r is named the Exponent 

of the^atio. 

♦ 185. JL^nma. When ftur Quantities are in direct 
Proportion, the Produfl: of tHc Firft and Fourth 

is 



f 
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•15 ♦ equstl to that of the Second and Third-, or, as 
feme chufe to exprefs themfelves, the Prpduft of 
the Extremies is equal to theProduft of the Means ; 
the Firft anH Fourth being called Extremes, and 
the Second and Third the Means. 

1 86. Theorem: *Whto'ce, three Numbers in direft 
Proportion being given, the Fourth may be found, by 
dividing the Produdb of Second and Third, by thie 
Firft, and the Quotient will be -f the Fourth, or 
reqiiired Number. 

. 11^7. Bu*, as the Ntmjberi may not be placed in 

-proper, Qnder, in the Queftion to be fdlved, it may 

^be ppop^^P'^ive th«;.;tearner the following iia/f, 

''Viz. That, 01 the three : given Terms, that which 

amoves, th^ Queftion mufl; bfc put in the third Place -, 

and may generally be kno^n by thefe,v or the likJ^ 

Words, Whalt comes ?' What, coft ? How many ? 

How much .^ How. littk ? : How long ? H6w ftiort ? 

.How far ? i^c. Of the . ot;her two gi^bn : Terms, 

!( which, are Terms of Suppofition, oaComlition of 

which the; Depfiand is made): that which is (or>.may 

be made) of the fame Name as the Third, mqft be 

placed in the firft Place-, and confcquefttly. the r^» 

maining given Number in the fecond, cwr* middle 

Place i ^and here it is proper to obfenve,ctHxt4 when ' 

the third Term is found by Art. 186, ;t is ir^ tjic 

fame Nam^ as the'middle. Number, and therefore, 

if it be in. a ^ low Denomination, it may be brought 

to a higher by Reduftion. Note alfo,' that iu itiay 

be Gonvepi^t; rt0 redxice the fecond Terra; if offe* 

^ yeral DenQpiio^tions, into the loweft mcndoned, (if 

not lower.) ,. , .'j l.' :^ i 

. ' : -^ 188. 
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* Let rai a^/br,^ ^, be tke fqur Qaantities, wJiidb'Snrin dinft 
Ph>portion * ; for r/i -7- « = r, 2md br -f- bz=r. Now ra x b^irab ; • 1 84. 
^ a X br zzif rob ; V ra X b zi: I a X br. ^E, D. t 97- 



t Let a I b r, ci dht^t Analogy, then by the Lemma adz=ibci 

V, dividing both Sides of the Equation by «, we have </ :;=:,|| ^, . ' 
i ■ . ' . ' .' a 

^.E.D. 

« Note. a:bi: k'zdis toberaul,.at>i is to ^, ib is c to ^^ and the 

ukekotherCafti^i < 



t 23. 
II 108. 
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iSS. ^gefihH t. As 2 18 to 3, fii is 6 toaceftaJUt 
Number i what is that Number ? 

Solution. Here the Numbers ftand already in proper 
Older, \\ by /&t. i86> 3 x 6 s iS^ *r 2 si: 9, the 
Number required* 

. The whole Ope- ^^ * -3 - ^ 

ration at large — 5, 

would ftand thus : . jiL 

Q the Anfwer. 

189. ^efUoHTL. * 5uppofe Sourtd toovts 1142 
Feet in one Second of Time, how long thcn^ aftqr 
the Firing of a Cannon, may the Report be* heard^ 
at the Diftanccof 8 Miles from the Gun? ' .; 

Solution. Firff, $ Miles, being brought into ipcct ' 
by Reduftion, ^ve 1760 )c 3 x ^ ss 26400 Ifect > 
then, by ftating the Qucftion, we ftiaH have, if 1 1 42 
Feet : i'^ \l 26400 Feet : the Anfwer ; found tKu^^ 
26400 X i^ = 26400'' ; and 26400 -r 1 142 = 23 
TTTT Seconds. 

Here it may be proper to obfen^; that, though 
many Timei^ the Numbers in the Queftion may 
be all applkate, as here, yet, when we have iVated 
it, we conjlider the Firft and Third as afbftraStNum* 
bers, and fb da not commit the Abfurdlty of mul- 
tiplying applicate by applicate Numbers. 

Further, it may be proper to obferve, that, though 
the above Stating is agreeable to the Rule given in 
Art. 187, it will admit of another Method of ftat- 
ing ; for it is evident, that, the Time being as th6 
Space over which the Sound pafles, the Times muft 
jbave the fame Ratio to each other as the Spaces, 
md therefore we might fay, as 1 142 Feet : 2640a 
Feet ;: j^ : the Anfwer as above ; but here theQjjo- 
drat im|ld be the Anfwer in the fame Name as 

the 



^ if9i0. Dr. Derbam found by many cnrioiu Ezpcrimfints* that 
Sowdy from whatever Body produced, moves equal Spaces* in 
equal Times, at the Rate of .1142 Feet per Se^nd; and Jife 
looad nothing Co aker Velootyi but the Wind blbwilie «Wher 
Ivitbf or agunft it; Btt(of th», Ffrl^ftpst noreifta{aR)per£lMe»^ 



GoLiS^Bf Rule; ' ii; 

Jite third Number. And gcnf rally of the two mid- 
dle Terms it matters not wMch is. placed firft in Or- 
der ; for the Second, multiplied by. the Third, is 
equal to * the Third multiplied by thc*Secoiid ; and * 95» 
therefore their Produft wiil come out thetfantfc, and 
confequently the Qucttiexu or required Anfwer. 

190. ^uejiipn 3. Wh^t comes 141b. of Butter td, 
at 6d.\ per ft ? 

• Solution. HtYt the t^tf ^erms of Suppofition are 
1 15, ^cydi\6d.iy andj^hat which moves- the Queftion 
is 141b ; ^.'y 6(L I being =: (by RedUftidn) 13 Half- 
pence, the 3wdng, according to Article 187, will ftand 
thus: If i^^ft. : 13 ii. .II 14ft. : the Number required, 
•.' 13 X 14 =182 Half-pence, the Anfwer (becaufe, 
the firft Numbej^f. which is always the Divifor, being 
ah tlwti the Qiiotient will - be the fame as the Di- 
Vidcni)*^whichr by Redu^ion is =;: 7 /• 7^. 

igi'C^eJIion.^^ What<x)ines^6Q^ jQr* 1416. <rf 
Tobaccotor at 2-/. i6i. ^(?r C? , ^' 

Y A r -v C. Or. IB. ' "£. s. 

The Work 6:1 : 14 ; ^;, i6^ 

atlargebeing 4 ' .z.o - 

dul|r o|>fcrv- 'Y5 '' 56 

cdwillbefttf- 2,8 -tl 

ficientExpla.:3::^.: .-; • : .-gTJ 

nationr— -^ 



« >- - 



->i4- - :b - - 



If 112 : 672 •^7l4 

:' 672 

1428 

4998 

J .;- ; 4284 






'.112)4798 08(4284 

Sj. V 940 i ijlAiys . 

448 

' ' 1 19a, 



1 






|X4 GOLD£M RUL£. 

192. ^JH^s. What coinc 7 Yar<k of Linnciv, 

€0, at 2J* id. lijrs. per Ell ? , ^ V . 

Tib. ' . J. ^/, jrx. . ^ 

Solution. 7 2:1:2. ;/ ^ 

2j^ Quarters 2^ s? 2 x J2 -f i . . - 

Farthings* ; / 

AnEU£;iifiS5/ftis5Q04rtcrSjp.\-if5 : iq2 rtiS 

204 

2856 ' 






t 57i(j[ rpaains. 
'4 142(3 rqnaics 
Anf. !!/• io</. i^j^andf ' :-rr xi- lO* 

193, ^ftion6; If 1 Yard coft 7^.6^. wtat come 
6 Pieces of Cloth to, each Containing 29 1 Yards^ 
at that Rate? 

2oi /" 7 -^ ^ 

' X t X 11 ." -» 

4ii=i Yds. in I Piece- Toa- f* 
X o 

246 s= f Yds. in' 5 Pieces. 

If 2 : 90 :: 24& 

22140' - 

1 1 10701 
tV 92l2(6i. remaining 



^ 46:/. ^sr^6d. 
Anf. 46 /• 2J. ^ 
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GOLDIN RuLB. txW 

194. ^uijiim 7. Suppofe a Seaman failed in a Ship 
from the loth of June 1753 to theStkof yif^^a/'"- 
1754; what comes-his Wages to^ at 2 ^j.^ Month, 
allowing 30 Days to a Month ? 

Sobaian. . ■ [ I^ay« Dajrs Days , 

FromthcK>thof7l»f^I7^3v g^ If 3^: 25:1424 
tothe ioth^7«w i754ial3^* 25 * 
RcmainsiiitTi^ -^' 29 — ^ " 

5^ -^'- — .^ •— ..^«,-: , . ■ . !2l20i. : 



% 



»li^ » ■ ' 



Sum 424'' 4o^6!< 



<MJa 



f 52 10 



^■^« 



;i;fini." 



A^At'iei. ' ' i i6i 



-»— ■ 



195. ^mctimes there cannot b^ found thePropor- 
Awi^ tiHdfonte.Opcratiofis 4ft Addition, Subtraftion, 
Nfaki^llfcajiDn^ ior.DiviriolH jtre performed, (befides 
Reduftion before hinted at) or perhaps to be done 
after the Proportion is worked, iti Order to find fome 
Number bought: The h& Example is one Inftance, 
and it may not bfe improper to give two of three more, 

§lueftitm ffr A? certain Meflcnger goe^ 6 Miks ^ 
Day, for 4 Days,, frofti * Town '^kowards another 
jB -, at the End of his four Days Trajellihg hq was 
20 Miles from 5 ; it is required to fihd how far the 
Tbwns A and B are diftant from each other ? 

Day Miles Days 

Solution. If I : 6;; 4 '- 

4 



V 24 



Travelled in 4 Days 24 Miks from A. 
Diftant from B — 20 

Anf. yf diftant from- jB 44 Milc^ 

•- • . ? 2 Here 



. , Here it iwy be obferved) that them may -telupbrflii- 
ous Tcrim in a Qu|efl:ipn v or-oae Thing repea^d twrcev' 
as four Day s^in this ^fim \ andi therefore iJic fupcr- 
; fluous Terms muft be omitted in the Operation, 

ig6'. ^eftkn 9. * A certain Meffanger goes 6 
Miles every JDay •, 8 Days-- after another follows, 
him, and he ^e§ 10 Miles a Dav. In how many 
Days will he come up to the f irft r 

Sofiition! The firft Meflenger goes 6 x 8 = 4S Miles 
before the Second fetsout -, therefore the Second muft 
gain 48 Miles u|)on the Firft, and then he will get 
up with him 5 tut, bjf the ^ejikn^ the Second gains 
10 — 6 =s 4 Miles, each Day, upon the Firft, •.' the 
Proportion is 

Miles Day - Miles ' 

If 4:1.:: 4^ 

1 

43 



^ ^ .'— irf «-* • •**• ^ 



12 * Anf, 12 Day;su 



197. ^eftionio. If the J of 5 tt comes to 3 Shillings, ' 
what will the J of 40 1t> come to, at that Rate ? 
^ Solution. The 4 of 6 is 2, for 6 -r 3 = 2 5 and the . 
\ of 40 irf 5 •, ••• the i of 40 tb is 5 te- x 5 = 25 tb 5 
hence, theAnaloeyis 



If 2 : 3 :: 25 



75 



i 37(1 
* 3I7 



I A 1 7 J. 



Anf- i/. 17 {X, or il lys. 6d. 

19?. 
# TUi Qgefiioa is from aiPz Arithmetic. See ^Jlim iz. 



Golden RtTiB. rry 

t^%; ks^pon 1 1 . Admit a M^rchint buys 3 ffog- 
fteads of^Tobacco, at 13 Shillings/^ C ; the Weight 
an^IFawof each ai under, what comes the whold td?* 

'-^ ■•' ' '^-fc. Qrs. Ife.lVcltS. • ^ '^' 

N^ I ^ — 6 * 2 r 1 1 — 34 * ^ 

2 -^ 7"^ : X : 14 -— 5^ V 
-ii. ' ^ 3 Jug : 3 : 6 — 28 

5(?to». The Weight pf the. 3 Hoglheads.bqlng 'i 
added. up^ gives ~ - . 

^ C. Qrs. Jfe, ' #• 

4 xby 12, ; 



I ■ ' ^ 



it. *.* 



9iv 156 

28 : 4 



731 624 Farthings. 

182 ' '— 

2551 ^, 

Dcdua 114 = the tt s of Tare added iip. 

Ne^t 2437 tb 

Jft. Farthings 16. 

If 112 : 634:: 2437 . - 

9748 

dt ^.-r 4874 .... - ■. 

14622 • ", ■ ' ,~ 

112 )1520688(13577 '■ 
400 i 3394(1 

64^ A 2812 (^0^ 
868 I 14(2"" 

848 



•3.' - 

. Anf. 14/. 2 J. loi. 3jri. 

199. Maiiy Times the Queflicm is-fo compounidod, 
w to rcquine two or more Statiiigs to find the Thin^ 
fou^t, as in the iBx»f»f/« following- 




n 



ijl Traveller fers out at the fanft^Time fropj €acK.,af 

' the tWp Citi^sV pnc^^ofes 5 M^^^s .*rP^y-» ^^^ 9^^ 

6 5 in hpw/pfarfy Day^^ wiir'thfey OKCt'one another, 
and how many Mflcs will^each orthenf gd ? 

Solution. One travels in one Da^ 8 Nfilea. i 

The other 6 

They both together traypl in j Day 14,, 

Miles Day . Miles 
%• If 14 : I :: 140 - : 

I 



■>*• 



140 



t 



10 Days :C ni 



Then^^s i Day: :. A Mikr:^^ 19 D»y$ : |o Mifes -, 
and, as x Day.: 6 IVlil^is, II a^ liays : 6Q'^l|^»f v 
Hence one 4y^dkd-8o ]VR>i a^.,^-^^ ^.:;. ' 



r 



0' - ^^C)V 



Proof . 1 4b Miles :tfeeri>iftai^5 of thf 



' r 



200. ^eftimi'^. -f' ' ' ' 

Suppofe a Man, wh^fe Name is Aj 

A certain Worlf can; end 
In 30 Days i Another, 5, 

Full 40 Days dotk fpend 
Upon the far<i€; the Queftion is> 

What Time would il require, 
IF both together work, upon*t ? 

Pray anlwer my Efcfire. 



Sohi* 

oiit Soiiaiottj. Mr. HMgat tho^ from Mfxandet*^ Al^bra, a Zr^tf i« 
' f tfihris from the Montby Smtittainmcjnsy for X7Mr 



S^^m Sinqi \$ could perforiii d^c .Wor]( in 
1ft 40 Days, find wfctt^/f covdd ptf(^tm in ihil Time, 
tfe. If 30 Days : t Work 1 1 40 Days : i f Work. : 

Theo, m 40 Days yf could perform i,Work.; 
• Iw 40 Diys5 could perform ijWork, 

In 40 Days both can perform 2 J' Work. 

« « 

X 3 
Gh€s. 2 X 3 H^ i s 7 Thirds Work. 

W^ § W6rk Days f Work ' \ . 

Hence laft Stating^ is* If 7 :. 46 : : 3 ■ ^ 

3 



»i9 



120 



Anf. 1 7 -f Days, 



4 17(1 remaining 



^ 20 r. ,^jr5/Kw^ 14. Admit there arc two Merchants 
Azr\d Bj and that j^ bought of £ z, HogQiead of 
' Sugar, weighing i$C 1 (^. ^ R, at -3 rf. 4 ;^fr t^^ 
deducing iztb perC for Tare ; itnd tnat ^ bought 
ofif 6 Pieces of Cloth, each Piece containing 2oTarc&t 
at 24. 6d. per Yard: It is required to find whcthif 
A is indebted to 5, or B to A^ apd how miichf 
Soktion, Firit find the Value <^ the.Sugar. - 

tfe« 
From 1[ 1 2 ^ 

'Take .w • 



»■■ »« 



Remains loo 



Hence every i w ft.ificr tbeTane 11 aUb'^id^lvtU 

bcbuc-ioolfc. 'c ' ' I 

18 
18 



j88 






• 






1827 




A 






t 


2051 


/ 


tt 


in 18 C. 


iQr. 


71b: 




I 


4. 






There- 



.no 



Thcretore, as iia : ioo;;*204r 



♦•■ 



«• > 



-'T 



I » / 



rt«- "I 



.• ■ • 



At. « V« * 



:c 



r^ — ^1 ' • - ^tt's to he 

.140 



28 



JV<?/(f, «8 is^^ of nli *.•' r8§ i ttt ^ = 183 r^ If, 
•.*, the Is^ being eaficft, we will work byit^ thus 

7 



7325 



5i?75 



■^ 12818( 3 remainiri^ 
■I 6409 > ' 't'" 



i^am^i^m^ 



t'^ 53 ;4( I. remains. ^ 



I' l »■' ■ *l 



.)nt 



. Hence the Sugar :comos Wj%^hx^s.j(ii. wnA^iA 

a Halfpcmiy j w^icH mighiF* h^Y« beoit found with 

J831 At % t^ bringing it mf> H2,ths of alfe, by 

. multiplying ,by 112,. ap4. adding in the 28 Parts, 

'which mi^t be taken without any Work from the 

iboVe Dividend^ yiz^ 205160, and frying:* if 112 

ii2ths of a th : y\d. :: 205100 naths-of !bs : 

fame as abdve -, but it is fufficient to have hinted it. 

. Now to find the Value of ihe Cloth. 

Vds. s. s. d. Yd, is. Yde. 

20 2 4:=2:6 If 1:5^:120 

_i ^ 5^ 

Ll?os»yd».in^i5icces^=p^,in i^M^ 6o|o 

T 15-0 



Whence, , 






WhenceT-^bowghtof^Sugarv^lued^t ;z6i 14.: r :oi 
J5 bouo^ht of ^. Cloth valued in 15:00:0:0 



^'* - 



: Thibreforc Jowts B — — ii:i4:i:of 

'" ' 20?. ^eftion IS. A Fadtor has 15 Hogftieads 18 

Gallons of Wine fent him for Sale ; for which he is al- 

. lowtd 5 1, per Cent i he fold the Wine zt4.s.Sd.per 

Gallon, to returh the Neat Produce in Tobacco, at 

id. per. lb ; now the Charges on the feme amounted 

. r* pi XS^-> I *M^^-tf^w much .Tobacco xm& %hQ 

Hhds. GaU. j.^ d. ^ ■ Gall. d. GalK , ^ 

IK : iS 'A>-^ If »K 56 1-9%' * / 

63 "12 50 • • 

jlL----' -■■."..'■ ^^"^ 

363 . ; SghJ-Wine for 53928 Pence, t 

""^ow we mayi^yv if 100 1. : 5I. II the Money th» 
Wirie was^feld fw-i the Commiffion required •, but 
then we fliDuld hft objiged to bring all three Num- 
h fben into Baicty: •.^'^.itis 4>eteefl.to,fta£e thus, ■ • 189. 

X6 .^ V ^ - If ^^ • 539^^ ^15 5 

'.bmo-ri ;; • •' .^^ m ■ 2696I40 .. . •• / 

/If rjo: 18 : 10 -Gammiffion 269(5 ' 

S 20: * * '■ ' ' Charges 4786 - 

- ^"398 CQmmiffion 4nd Charges 748^ 

' ; 12 

V »ll> ■ ■> * ■ - . . 

4786 

' - Sold Wine for ^ 539^^ 

Commiffion and Charges 74^^ ' t ! 

Remains due to the Mer- 46446 i, : -^ 

. chant, which is to be fent 
jiihl in Tobacco -, • . ' wc have now.to find what Quan^ 
tity of Tobacco can be bought for 46446 Pencc,'^ftt 

9 d. fer lb . whcnge this Stating ; 

• ' It 



,%^Z 'G^IMK RlOiil: 



.-> V , 









T 58051.6 remains^ . 

Vr 2.074.165. remain '. ^ ' , . 


7 







• "Aof. 51 1. ^iO^. ^ Jb$. 4 muft be fent to.tl^f M^r-' 
chant. , . 






:-i ^ 



• iV; 5. .Wc havi Aitirely omitted taking Nbii^e-bf 
the -^bf a Penny (in the Con^miffion above)' ifi 
the ppWatJcih, becaufe' it Wa^ too incohfidclf'lBld 

' tb be taken Notice of ahiongft? Metchants ; an9^ for 
the fame Reafon, \^c might iiave omitteii the -^ Pffit 
of a tb in the laft ^ftioh \ ' bift we retained tt herer'ttof 
jhew the Learner how to mtoage fuch frai5lioni3^ 
Parts. ' ' 

io^. Scholium^ The i?ife 6f Proportion being very^ 
cxtenfivc, and there being innumerable Ways of prbf 
pofing a S^Jiion^ it may be fo complicated, "^i ma?]" 
Times to req'iiire a feonfiderable Judgment to.fcnb 
wisat Thingi^ are pi-oportional^ in Order to fttte tht 
^tejiion \ and fbr thefeRealons it is impoffible to'giv^ 
any general Direftion, that Ih'all reach all Cajes-^ foVf 
after all that is, or can be done, the bringing ^e- 

Jtions out of the complicated Language of the ^u^m 
into numeral Expreflions muft chiefly-tlepend on the. 
Jtidgment of the Arithmetician ; all that can be done 
td-help -^the young Arithmetician is to pi-opbfe fuch* 
i-Varietyof S^Ueftions^ as, when he becomes Matter 
6f jthem, k may be fuppofed he will be able to folve 
any other that may fall in his Way ; and . to this 

• Jhtfpofe ferve moft of the following Rnks ^f Arith- 

rfnptic. ....'.- 



t 



204. 



i^ 



t 104. 5eifore we put an End to this Chapter, itniaybe 
Metier to hint to the young Arithmetician» that it is ab- 
iblutcly neceflary, before he dates a ^e/kon^ to con- 
fider whether the Terms are in dircd Proportion 
to each other 5 for, otherwife, he may commit grofs 
Errors by taking fuch Thingis to be in fimple Pro- 
{XMtion which arenocfo; thus, thou^, in Buying 
and Selling, the Price of thcGpods increafcs .or de» 
creafes^ in the fame Proportion' with dxe Qiiantity of 
the Goods, yet, ingeometricr philofophic, 6?r. Cafes^ 
thofe Things, which at firft SFght may to many Per- 
fons appear to be in fimple Proportion to each «hcr, 
may not be fo, upon mature Conftderation; whi^re* 
fore, fuch Perfons, as would fblve fuch ^uif/Hattsl 
muft firft acquaint themselves with the Laws therein 
of 5 the Neceffity of which Knowledge may be^fl^jc wn- 
by an Escan^b. Let us fuppofe then, chat there anft 
two Towers, one of 16 Feet in Height, from the 
Top of which a Stone, being let fall, fell to the 
Ground in one Second of Timj^ ; it is required to 
find how high the other Tower is, from which % 
Stone falls in 3 Seconds ? — Here, a Tyro may con- 
clude, that, fince the higher the Tower is, the longer 
Time the Stone mufl be in falling, that the Space 
the Stone falls through, will be in fimple Proportion 
U>. the Time > and, therefore, wou(d ftate the ^us^n 
thus^ as i^^ : 3^^ ;: 16 Feet : 48 Feet, fortheHejght 
^f the Tower, which was required; but, if he ^te 
a Peifon acquainted with the Laws of falling Bodies, 
he .will be informed, that falling Bodies do not fall 
equal Spaces in equal Times ^ but that, the greater 
Space a Body has fallen through, the greater is its 
Velocity; and that the ^eftion ought to be thut 
ftated, as i^' x i : 3^^ x 3 i: 16 Feet : the Anfwer. 
or as, I : 9 !: 16 Feet : 144, the true Height jc^ 
the ToWer which was required. See the Imerfe R$tk 
^ ProporHafty in the next Chapter. - 

205. Further, it may be proper to obfeiSj^t litat 
(bme may obje£b, that in feveral Statings, in^ithe 
forc^iflg ^if^MSf yft h*ft txiade jtbc fi^ and fe<^ 

fond 



tZ4. Rbmaril ^;iSTAT|iflf?/ 

cqn4 Terms of different' Nances v (as,; for /^fitMC^W 
^in ^Jim the fecond we have this Sp^tijig ; If^rf i^^^ 
Feet; i^^ :; 26400 JFeet) and fo may demand^trndl^if. 
Ratio can there be betwixt thcfirft. and fpeottd; 
Terms (here Feet and Seconds) and. thence C(^lu4ft^ 
that we talk imprpperly ajyd abfiirdiy ypo whii^i;i/e 
(hall only anfwer, chat they |nay imagine the S^poi^j 
Term to be placed in the thu*d Piacc^ . a(Kl thpjj^jjd, 
in the. fecond Place^ as wc have hinted in w4r/. f 8)9^; 
and all Things will be clears o|li^ Wife wnfidec^theiB^* 
all ^s abftrad Kiimbers. Qur Reafi^ f^r^glacJDSg/'. 
them otherwife is only tocooforip tp tJ^^cGff^xfmJ^A^^ 
general Rule, in Jrt. 187. And it, may bt 9\>£^jlfc^y^ 
mat we have put, the Word If, (not As) bf^^<i^)^\ 
^^catings as have the fir ft axi^ ftcoi^d^Xerms^^^^^jl/^ 
ferent Nan^» to . l^int that fucb Stamng may ^jf^dii^l 
properly thus. If the firft Nmnher.be.j(giyc or,§^j4 
the fecond Number, what will the third Nunjfcgr jb^j 
(give or. coft) and fo the above- n}eationgd.5^fii^q 
;night be read very properly thus: If ji4?ijFfq^i 
give I Second, what will 26400 Feet give ?;,;,rjp}5j 
.2q6. For the Sake of fuchof ouf Read^^a^i^SJiy. 
h^ve the Curiofity to look into ancient .Writer%oW8H 
Ihall put an End to this Chapter wich the Ejt^l^^^ 
tion of fuch Terms as were ufed. by the AiKiep|5,^^ 
in cxpreffirig particular Ratio's •, viz, wheafhf Ij^ljyjq 
qr.the ^i^tecedent divided by the Confequent5j,.ij IJftiiyy j 
the R^tio is faid to ' -be that of Equality, .Mi)|l^ip|fb j 
Ratio ^s, when jthe Antecedent divided by the^C^, 1 
fegucnt is equal to. any whole Number •, andi t/^§^:^i- 
prcfs. the particular. Multiple Ratio's, if the 'Q«?te.: 
tient was 2, 3» 4, 5, (^^c. it was refpe<5tively cajjeii: . 
^Qublc^. triple, quadruple, quintuple, 6f^. and fqc^ : 
are 2 to i, 3 to i, 4 to i^ gtoi^.S^c. Bu| thf : ^ 
KatiQ of a leflef Number to a jgreater they diftin/ 
guiffied by the V^ord fub •, thus, the contrary to thefc^,. 
or fuch, whofe Antecedent divided by the CQnfequent.^ 
is eqfUal to any Fradtion, whofe * l4umerator4sanUnit. 

« IftanyFnaion-T- v abx^^ thei^umtBm»r, aiUt^^^ JD^^ 



WhMSBe^h^ fe^fi6 of^i'to 2^ I to 3, i to 4, i tt) 5,' 
Qf^^b^ifutfe^hdle^ht^cident divided by the Con- 
lfc^l&#ht^4»,ifc^^,^4^^^ &?f. is called, refpeftivMy, 

fibiaMj>le» ^ Rib-tHpltv' rtib-quadrtiple>: fub-qufntU-' 

a «il^p-parti«ul^ -Rat!or is, wHdn the QuoVient of 
tfe*Q!i^tec^defti^'by tKfe'^Confequerit iV an Unit; and ' 
alivlO^Mtth • ivhpfe^Ntiittc^^^^ is' ofre ; and fuch afe 
3*t^6,'4 to'3, S to 4, &f^' And/ to e^qprefs the Te- 
vWalilOad^^ ^/ thife 'RUtio*ii ' they ^ritt the Word 
5|5»l^bfeftlt the T^kiil^ of the Meflef Terfn ; tllus/ 
tfeJRtttt^gf ' '3 to '±' was Sefqlii-altfetal ; 4' to ^, Sef- .' 
qifl'Jtfe^^dfll,^. $ ^'4, Seiqui-qiiartan,' fff^: ' And; th6^ 
c?l^tUfy'td thfefe,' ^/;s.' iuch \^h6fe Quotient of" the' 
A-AWc^detit fey thfef'Confeqtient (by fome called' the* 
ti^i^fttfof 'thfeWitio)is a fraftlohal ISrnmber wkofe'; 
NliJi^rittor h gt'eater flian Unity i as are thefe Ra-' 
x^y^^'t^^^i 3 to 4V4^to 5, '^c. are called Tub-fu- 
p*fa«%ifldi* Riitib's J tind -thefe particular R^^io's, 
.rri^itivcly, fub-feiijuiaiteral, fub-fefquitertian, fab- 
fcfquiqyartan, i^c: - - > ' ^ 

- T$«j|^c*^Iiarticnt Ratio is^, wh^n the Qtrotieitt, or 
Exponent of the 'Ratio, is an Unit, and a Fradion 
wh^ 'Numerated is greater than i ; as 5 to 3, v'to 
4-,*^;\A'nii, to expneffsthe particular Kinds bt fupet-' 
paftiMiC^ Ratib, they put the Name of the Nuin&er' 
byv:*thkh the Aiitecedt nt exceeded th^ Confequent, 
b^tiiinyit'the Vford^ fuper and pdrtieni^ and the Ifefter 
TcW^W' the Ratio's after ail; thus, the aboVe- 
xneiiti^ed Ratio's were called fuper-bis-partiens ter- 
ttai;-i«d1Ujper-tri-partiens-quartasi refp^6tivef y, Cffr. 
ai^^the* contrary to thefe are called fbb-fuper-^arti- 
«iei'thus, the Ratio of 3 to 5 was named ' ftrb^fti-'' 
pcir-bipartiens tertias, 6?r, ' \ 

Multiple-fuperparticular Ratio is, when the Ex-^ 
poilf^nt of the Ratio is any Integer greater thkn 
an Umr, and a Fraftion whofc Numerator is an* 
Unit, A3 5 to 2, 10 to 3, (ifr. and, to expfcfs thefe 
partlotilar Ratio's, they put die Word Sefyui before 
liie-Ntmc «l the ikfier Term ^ and before the Wo^ct 



. ill, ^^fpn i.^ if 6 Men could tJo a Pifcce of 
Work in lo Dd^pr ui how many Days could 1 2 Men 

' do it ? ' ; . • 

Men Days Men 

Solution. If6 : 10 :: 12 reciprocally to the Anfwer. 
. K--^^- • (See Jrt. 2^09.) 

— — 

12)60(5 Anf. 5Days. 

■— — I »■ 

... O ,. ' 

It is evident, that 5 is the true Anfwer ; for, if 6 
Men could do it in 10 Days, donfecjuently twice (5; 
or 12 Men, could do ir in Half that Time, viz. in 5 
Days, 

' 212. ^ejlion 2. Jf, when Wht*at is 4 Shilfings a 
Bulhel, the 20 Penny Loaf wcighs'i 8 ft, what ought 
it to weigh, when Wheat is 6 Shillings/^ Bufhelr' I 

Solution. If 4 : 1 8 I ! 6 reciprocally, 
X by i8 



\ 
t . 



72 



i 12 Anf, 12 tb. /' 

iVi^/^j The Number 20 in this <^^/^» is fuper- 
fluous; for it does not afFeft the required Pricey 
becaufe we were to find the Price of the fame Quan- 
tity, for which Rcafon it was omitted in the Solution. 

Let it be noted once for all, that' thefe ^ejtions may 
be folved by the Rule of direft Proportion ; for Ex- 
awpk^ this ^eftion by Art. 208. may be ftated thus, 

/. /. 16. 
As 6 : 4 : : 18 direftly : the Anfwen' 
X by 4 . 



72 



i 12 lb the Anfwqr as before. 



2x3 






I 

/f UsBFut Cautiok. 129 

ft i 3 . ^^m -3 . ffow raany Yards of Damalt<j^ 
5 Quarters of ^ Yaf 4 wide «iuft . there be to jine a 
Carpet, that is 12 Yards in Length, and 7 ia 
Breadth ? 

I Yds. I Yds. i Yds. 

Solution. As 28 in Breadth : 48 in Leogth :: 3 in 
Yds. Yds. xby28 Breadth, 

12 7 ^ . 

^ ^ 1344 . 



48 28 • f 448 

^112 Anf. 112 Yds. 
■ 
' '^H- ^ejlm/^. Suppofethat in aGafrifon there 
are 9D!Men, with Meat fufficient for 40 Days ; how 
mJiny Men muft 6e turned but, that the Meat may 
laft €0^ Days f 

Day* Men Days. 

Mutton. If 40 : 90 :i 60 reciprocally* 

40 ^^^ 
The Garrifon 90 Men 

~ — ""^^o\6 ' Meanvill fer^'^e 60 - 

66 . Anf., turn out 30 Men. 



6^ 



lig. As the Learner may be apt to take Things 
to be \n fimple direct Proportion, which are not fo, 
^s we have already hinted in Art. 204 •, fo in ^his 
Rule^ if he does not reafon with himfclf, before he 
ftates the ^^ejikn^ he may take fome- Things to be 
in fimple reciprocal Proportion, which are not fo ; 
for Exampley fuppofe that in a R6om, where two. 
Men A and B are fitting, there is a Fire -, from which 
if is 3 Feet, and 5 6 Feet diftant -, and it is required 
to find, how much hotter it is at A"% Seat, than at 
5's? In folvingthis^w?/?/^;/, at firft Sight, the Learner 
thinking, that as it is evident that, the nearer a Per- 
fon is to the Fire, the greater Heat he muft i^^ 
may conclude that this is a ^ejiion in the Rule of 
Three reverfe, and therefore to be ftated thus, if 

K 6 F«ct 



ijo practice:. 

i5 Feet : t Decree of Heatt it 3 Feet reciprocally t 2 
Degrees cf Heat ; or that the Heat is twice fo greaC 
ar y^s, as it is at 5*s Seat : But let ^he Tyro go to 
a Pbilofopher, a Perfon who is acquainted wkh thefe 
Thingis, and he will be told, that, according t0 jhe 
Prindples of "Philofophy, it lliould be thus ftated, if 
6x6:11:3x3 reciprocally, or as 3 x j : i De- 
gree t ; 6 X 6 direftly : 4 Degrees of Heat, or that 
it is 4 Tinies fo hot at yf' s Seat, as at JB's. Whence 
it appears, that, in folving fome Siuejiions which may 
feem to belong to common Rules of Arithmetic^ 
there* is not only required the Knowledge of Arith- 
metic, but alfo of fome other Science. 

2 1 6. We fhall put an End to this Chapter, ,with 
^bf^rvingj, opce for all, that iti the following P^rt pjf 
^his Treaijife, when we would be underftood to mean 
a reciprocal Proportion, it is always mentioped^ and 
therefore, when a Propprtipn is pgt £(id to be reci- 
procal, it is dirc&. / 



ou ^ jy ^ i I ""«ti 



C H A P. XV. 
Of PRACTICE. 

217. TiT Praftice {tt^^cAy^) is underftood fomc 
X3 fiiort Mediods of folving fuch ^efiions of 
of the Rule of Three as are frequent in Bufmeis j 
fo that this Rule might properly go by the Name of 
£ompendi\;ms in the ^le of Three ; and, therefore, 
-all the Compendiums in Multiplication an4 Divi- 
fion may be fuppofed to belong ^ to this Rule ; but, 
thefe being known alre?idy, we ihall proceed to lay 
down a few other Rules adapted to particular Cafes v 
but, firll, the following TsibHc muft be cojmnitted 
to Memory. 



'- ♦ 



.; . ' 



Evtti 



PR AC ttC^i 



t$t 



Even or aliquot Pirts ofiiEVen or aliquot Parts ot 



a Shilling. 



i^tm. 



Parts of li/.:^ 
t 

T 

s 
T 

i 

T 

id. 



i 

3 

4 
6 



t 
T 



yi 



ISdt: 



I 
t' 

4 

I 

T 
i 

T 



^ofiji 






«».^ 






a Pound. 
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X 

I 

2 
2 

3 

4 

5 



O 

o 



. ris 



4 

O 

8 



^K 



Ho 6 

inii'i ill! m<i iiaii'itei ■■ii 



•TV 

1 

T 

J 

T 

-r 

a • 

T J 

I 

T 



>t>£iL£i 



. a. 



-■-•"-"^-'^-" 1 



2 1 8- C^/? T. When th* Price of an Unit^ 'inz. oni 
Yard, One Pbund, fefr. is an even Part of a Shillings 
take the Part ciiprefled in the Table, and the Quo-* 
tient will give the Anfwer in Shillings ; which (if* 
hiore than 2d) bring into jts^ by cutting off the laft 
Figure, and taking the Half of the others. 

-219. E^campk i. What come 1 14 16 to^ at a Half« 
Jisnny/wrlfe.^ 

SolutidH. A 5' i. is -5^ of A Shilling* 
114 



\d.i%^ 4 Shillings and 8 remain* 

Which is 1 8 Halfpence, or 9 PcftcCj 

114 



« 

Or thus, i i. is A 9 Shillings and 6i remaining^ 
ik Halfpenny is 4 4^ ' 9 



OtWrwife thiis : Bccaiiie i Haif*-^ i'14 ^ 
^nce are i ^ taking the ^ will give *-— n 

the Price in PenCc ; and the A of the^ 4- &i PcaWi 
Pwce will be the Price in Shillings. 



K a 






1^2 PRACTICE- 

aco. Example 2. 120 Yards at 6d. per Yaird< 

120 



6d.isi 6\o Shillings. 

_ 

4-3:0. Anf. 3 /. 

221. Cafe 2. When the Price of an Unit is not an 
aliquot Part of a Shilling, as gd. yd. Sd. ^d. lod. 
or iidj part them into 2 or 3 even Parts of a Shil- 
ling, and take the Parts refpeftively belonging to 

them. 

222. Example i. 215 oz. zt gd. per oz. 
Solution, Here gd. may. be 215 - 

parted into two Parts 6 d. and - 

^d. •.' work for 6d. and ^d. 6d. is^ 107 : 6 
and add the Sums together. 3^. is ^ 53 : 9 



X 



16I1 : 3 



Anf. 8/. IS. 3d. 

223. Example 2. 1 1 5 Yards at 8 i. /^ Yard. 

^^5 



4^. is f 38 : 4 
4</. is -J- 38 : 4 

7I6 : 8 



^^t" 



i 3/. i6j. 8i. 



224. Gj?/^ 3. When the Price is Pence and Far- 
things, work for the Pence, as in the former Cafes \ 
and, if the Farthings are an even Part of the Pence, 
you may work by taking fuch Part of the Pence; 
OJtherwife you may take that Part the Farthings arc 
of a Shilling. ^ . . 



C5 > 

• * * 225. 



P R A CT I C E. :133 

225* Exmple^ 84 16. at 4^. .f./^tfev '- • : 

84 c Or thus, 84 



■« 



4,d. is f 28 4^. is f 28 

fi. is^ofaij. 3:6 f^. isiof4i. 3:6 



3|i:6 - 3|i:6 



-§•' 1:11:6: • 4. * I : 1 1 : 6 



226. Scholium. The Butchers have a Method of 
computing, which is in many Cafes very compendious^ 
and is illuftrated in the following Exatnpky 9 tb of 
Beef 2Lt2d.iperVb. Here, the Price of a tb want- 
ing but I Farthing of 3^, they firft compute at 3^. 
per tb. thus, 9 Threepences is ijd. (for 3x9 = 27) 
and 9 Farthings is 2 ^. -J-, and 2yd. lefs than 2 1/. f is 
24^. 4? or 2J. oi. -I- - - - 

. 227. Cafe 4. When the Price is Shillings, or Shil- 
lings and Pence, and the even Part of a Pound \ 
take the; Part you find Jn. the Table* 
: ^28. Bmmple i. 2odC. at los.perC.-^ 
.. 200 . . ' J 



lOJ^ is i* looZ * . 

f * ' 

229. Example 2. 1 50 Yards, at 6/. 8 i. ^(?r Yard. " 
.... 150 • • ■ 

230. '.C^^ 5. When the Price of an Unit is Shil- 
lings, or Shillings and Pence, or Shillings, Pence, 
and Farthings, and not an aliquot Part of z£. mul- 
tiply -by the Shillings, and work for the Pence atnd 
jmd Farthings, as you did in the three firft Cafes, 

i \ 

K 3 , 231. 



.1^ PRACTICE. 

i^^. Ex^ki, 2iQ Yards »t ^s.ftrYiJf^, 

2JO 



•$•31/. las. 



||2,' Eitamplf 2. 1 14 Ih at 6 A 4<^. /^ t&t 
.114 



684 
4^<f. is -J. 3a 

— * — r 
?2|2 

^ ^6.1. is, 

1 3f . ^t, wKsn tbe Frace of an Unit is^an fvaen |*<{um? 
her of ShiiUngs,? the ValUe of »y Quantky^^af 
be more compendioxifly fo^ind: by ^lukiplyiog b]t 
i the Number of Shillings^; remembering to dovtble 
the Units Place of the Prpchaft for Sh^lings, dif 
Other Places will )^t£s. 

^34. Example, 2 14 tb at ^s. per Ife, ^ 
Here 4 Times 4 is 16 ; 214 

tbiS firft ]f igVre ^^ being f pf & is. |;p:i 4 
doubled, is 1 2 Shillings j — — ■ ' ■ 

then 11 X 4 t}- I carried =5 Anf. 85/. laj/, 

|r, and 2 x 4'=; 8, whence .»i.„,^;^^ 

tne A nfwpr is 8 5/. 1 2 j. The , 5J 1 4 

SL^afon for this Method 8 

wijl appeal^ byf;ompa/jng 



•afm^m 



it with. th? QDe|:atipa done 1^7 1 j 2 



which i|f.here iinncxje^ For -i 85 /. 1 5| /. 

|t is evident, that, if any •- 

Qiiantity be multiplied by^^f ^^y Number, the 
Prodiia muft be the fame as if multiplied by the 

whole Nymbcr ^nd i of th« frodwft' be taken: 



PRAGTIC-Ei 

• ^35. H«re, by Way of Corpllary^ roay be flicwtt 
tlie Method of waking for Pence by the Aliquot* 
of a J, which fome arc very fond of, and take to be 
of late iBvemion *^ though it is to be founds a« Mtv 
Lowe atquaints us in Dr. Record's Axvhmtv^. asan* . ^ 
cicfit as the Reign of Edward the Sixth. ^' 

One Example will be fufficient to (hew th^ t/lo^ 
thod, which is this: What come 115 Yards to, at 
Sd.perYzrdi 

Here it is evident, * that £. s. • »3« 

at 2 s. per Yard, by a bare 1 j :' 10 

Infpcdion, 115 Yards — 

would come to ill. los -, Sd. is^^of 2 J. 3:16:8 
and confequentiy, as 8 ^. is ' ■ ■ ■ .■■ 

4of 2Sy at Si: ^^ Yard, '^ 

1 1 5 Yards muft come to f of that Money, viz. j /; 16 i 
9d. Whence it aippfcars, by comparing this Opera- 
tion with that irt J^t. 2*23, that in many Gr^j this 
Method is fliorter tia^ the* comoion Method. 

236. Scholium. Perhaps it may not be inipropef^ 
btfore we proceed any further, to Ihew did Reafons 
of the Cafes already delivered. 

I . As to thofe which are done by aliquot Parts^ 
iheReafon is^ that the given Quaaitity, fuppoi? » 
Things, at one Shilling, or i7. each, muft^ come t6 
»'ShillingSy or ^^5 and therefore, if the giveii' Price 
of ones be 4., 4-, or ^, £^c. of a Shilling, or Pound, 
the required Price muft be i, -y, or -J.> ^^**of n 
Shillings, or £^s % and generally, if -fe Part, the re- 
quired Price of die Whole will be ^ Paft of ». 

Secondly and laftly: In fuch Cafes^ wheifein we 
multjiply the Number of Things by the Price of 
one,, the Reafon is evident •, for certainly, if i Thing 
coft J Shillings, ot £s^ &c. 9 Things muft coft 9 
Times s Shillings^ or ^j,- &c. that is, j x 9, orf 9 f 95* 
K^= Price of the wh^le Quantity, which was re*- 
quired. ^ 

237. Cafe 6. When the Number of Thfngs ure 
few, it \% a ready Way to mujjiply the Price m one 

K 4 by 



3f 



i^e PRACTICE. 

by the Number of Things, by the-Method already 
explained m Articles 162 and 163: 

238. Example I. 57 C. at zl: 16s. 11 d. Sqrs. per 
C. 'It is evident that 57 Tinnes 2 /. los. %id. '^qrs. 
• 163. ^ ^^^ ^"^t of 57 C, which * is 145/. 5/. 9^. -J- * 

^39. Example 2. What come 14 Yards of CJotH 
to, at I./. %s. 6d. per Yard ? 
* .' - ■ ' £. s. dr ' ^ , 

1:2:6. , 



7: 17 



6 
2 



15 : 15 : o 



Or, as 2i. 6^. is an aliquot Part of a j^, it might 
have been worked thu$ : . . 

i/.,x 14= 14/, and by Ctf/^4. 14 Yards at 2 s. 6d. 
per Yard will be found to be , i A 1 5 J» and therefore 
the whole Price i;: i^L ^ iL igs. =5?: 15/, 15J. as bef 

fore; 

240. Cafe y. When, the Quantity is. a Fraction; 
multiply the Price of .;an Unit by the Numerator, 
and divide by the Denominator, according to the 
Methods explained in the loth and nth Chapters* 
Or divide by the Denominator, and multiply the 
Quotient by the Numerator, either of whiclx Rule^ 
will give the true-Anfwer. . . > • - 

241. Example i. If a. Parcel . of Land coft 142/. 
J 4 J. 10 d. what is the Vakie of a feventh Part ? 

It is evident that a feventh Part of 142/. 14^. lod. 
mull be the Anfwer; which, hy.Art. .166, is zoL 
ys. lod. 

242. Example 2. What is the Value of 4 of a Yard| 
a Yard being valued ^t yd, ^^rs? . 

Here we multiply by 3, >• qn. 

and take the f, ^hich muft 7 • 3 

give the Anfwer ; for, the 3 ^ 

Quantity being 4-of 4 Yard, . 23 : i 

it is evident, that its Price a, 4 : 2 J the Anfwer. 

muft be I of the Pricf of ' • 

lYara; 



' 



PRACTICE; fjX 

1 Yard: But, if we multqply the Pj»ce V 1 Yzrdbj 
3, it makes it 3 Times is much, and canfequendf 
f of thisProdu6k u.juft as : much, as J-, of the Price 
of I Yard. ' 0r yiofu n>ay^ . if you plQafct.takc f <rf 
the Price of, V Yard, and multiply d^t f by 3 ; (be- 
caufc tJ)ie Price:Qf 4 is requifed) and the Produft, 
it is eyideiit^, will be the fame as above. 
. The fame Method of:Rcafoning will hold good in 
ill pofllble Exan^les^',MiSi might be eafily made ge^ 
neral ; but what is already faid is fuf&cieat to ibew 
the Reafoh of this Og^; ; r . 

243. Cafe 8. When thctPrice of an Unit is given 
to find the Value 12, the Rule is, for every Penny 
reckon a Shilling. The.Reafbn is plain, for 12 
'Things, at id. each, conie to 12 i. or i Shilling. 

24^. Example. 12 Yards, at 2d. i per Yard, is 
2J. tj or 51 J. 6d. ^ 

,^ , 245. When the Price of 1 2 Things is given, to find 
the Price of one, the Anfwcr is fdund mentally, by only 
confidering the Shillings as Pence. . : : 

246. Example. If 1 2 Yards coft 2 J. 6^, that is, zs2 
f, one Yard comes to 2 ^. f. 

247. Scholium. This Gz/^' and C^^//tfry' are ufefult© 
fuch Perfons as fell many Things by the Dozen (12). 

248. Cafe 9. When the Price of one (Thing) b 
given, to find the Pi^ce of 1 12, or, which is the (ame, 
the Price of i tb being given, to find the Price of i C 
Weight ; Multiplying 9^. 4^. by die Pence that one 
cpft will' give the Arifwer. 

249. Example. ii%1lb.2Xid.iferVb'm 
s. d. 



■ 9 ; 4 




■% 


5 i 

28 : 
i 4:8 
32:8 
4- i/.-; 12^ 


xZd. 


The Reafon of this 
Rule is J that 112 at 
I i. comes to ^s.^d. 



«50< 



oig^. 'WIm Ilka Priced ». ftnallv it is ^-ttsidfWzf 
fOnmWfifis. 4d. fejr the Farthings^ diat oneeoft} 

ittgif. 4d. bf 14 (tha-ebeilftg Lf Farthings m 3^4:) 
beeaufe r.t2 af ]» Farthirug comes to ^s. 4,dk 

^gt. Cafi'ioi Wheal fiePriceof iiiia^ircn^ to 
find the Price ef one ; « tlie Price of i C^ to feid the 
Price of I' tb } multiply the Price in Sbilltngs^ by 3% 
md divide by 7, the Qj^otieM will be the lE^sal to * 
tfte^Prioe ef one in Faraiihgs^ 

^$.2. Example I. Ati^s.ferC.y^&aLth^ztperlbi 



f 4^ 



*'^miimti^ 



Anf* 6 Farthings sc i rf. ijfr/, ^ 

V 1^53. £M0»f^A», ^2|/, 8i./(rG..wfaM is' that 
ftrVbi. 

23 : 8 
3- 



•Mii9^ia«M««iiMPi 



71 

4; 10(1 rsmainuigi 



■**>«Miirt»«*> 



— Anf. ai, a^/;-f. 

This, and the laft C^/^. are ufeful to Grocers^ ^Cf 
who buy and fell jby the C Weight. 

254. Cafe 1 1 , When the Price of an Unit is givcn^ 
to find thojf^rice of lOOv multiply 2 J. 1 d. by the Far- 
things that one comes to, the Produdt will give the 
Anfwer ; (becaufe 100, at a Farthing each, comes to 
« J. id.) or, which is the fame, as many Farthipgs as 

one 

'^ Let / = the Price of 1 12 in Shinings» /I =: the PWcc of an 

# M ^^^ ^^ Farthings^ .then 1 1 z / == the Price of 1 1 2 in Farthings ; and 

St V* a Shilling being ^ 48 Farthings,' ^UP =^ j j s •/, multiplying by 

+ ' g ' 48, we havfe * 1 1 2 ^ =:..48 /> and, dividing by 1 6, we get 7 / =i t 

J 108. J ^^ whence dividing, by 7, we find/ == J |'. ^ E. B. 



^ 



practfcie: t^^ 

tone Gofts^ e^mnt twke as many Shiltingt, md opuk 

flKiiiiahf Pence^ 

- ^5^, Exanfle. 1^ Yard* t4 2i. \ pef Tajrd; 

AnC i8 : 9 - 



f ^ 



25^. Or tMs €2;/? may be fclvcd hy mtfldptymg 
I J. 4^. by the Pence that Unity comes to. 
25^. Example. 100 Knives at:,^^/, each. 



I (Maw 



.Anf. -^^iBjp.j^d. 

—.11 ■Wlill.M 

^5?. €5b^ r^. The* Price of roo being glVen; cq 
find the Price of one ; multiply the Shillings by 12, 
;uid divide by lOQ, the Quotient Vill be the * Anfwcr 
}n Pence. 

959. Example, If iooY^d$r coft i8/.9i. what 
js that ^^ Yard ? T 

s. d. 
18 : 9 
Mult, by 1 2 and addin 9 x. for the 9 i, 

2J-25 

Anf. zJL T^ OF 2 ^; T- 



Here we mfeht have- multiplied the 9^. by 12, but^ 
ts we muft then have^divided by 12, to bring the 
Pfence into Shillings, to carry to the Shillings, it i« 
feettef , fincc' the Pience would by fuch Operation be- 
pme Shillings, to. multiply only the Shilling? by 

* Let/ =: the Price.of: an Unltin Pence, i r= IheFriceof 100 
|n Shillings, then '^l^ =/; v, multipljring hy H, we have 100/ ••5^. 
^^izs, an4 4ividiiig by 100 w find*/ =s f tli* ^ ^' ^- t «o8. 



»4». prtactice: 

la^ md^ add4t^. the Pcncie as Shillings. — This, and 
the nth Cafe J will be of Ufc to fuclr: Perfonsr as 
have frequent ;Occa$p£i to buy :oc. fell by 5: Score 
to the Hundred, called the neat or fmall Hundred. 

260. Cafe 13. When the Price of one is given, 
to find the Price of ^QnC^; multiply^ i/. os. 10 d. 
by the Farthings that one comes to, will give the 
Anfwcr ; (becaufe 1000 at: i farthing comes to lU 
OS. lod.) ' . ~ 

. 261. Example.- jooo Tiles, at id. zgrs. each. - 

£. s. a. 
. 1 ; o : 10 ' ., - . 

I J. ^ = 6 Farthing 



■•>•*• 



An£ 6:5: o 

■ 11 * 

262, Cafe 14.. When the Price of 1 000 Things is 
given in Pounds, to find the Value of one; multi- 
plying the Pounds that 1000 -comes to by 12, and 
dividing by 50, * give the Value of one, in Pence. 

263. Example. If -4.000 comes to. 67. 5 j;, what is 
die Value of one ? 

r.* S* , t ■■ I ■ 

12 



7l5- o 



ri\2 remains < 



I ^ ' ;. 



Anf. id. ^ or i i. 4- 
See Art. 117. and 120; 

This, and the 1 3th Cafe^ may be ufeful to fach 
as buy or fell Things by the Thoufand. 

264. Cafe 15. The Price of one being given, to 
find the Value of 144, or, which is the fame, to find 

the 

• Let / =r the Price of one in Pence, / 1= the Price of 1000 in 

pounds, then 1000/ =: Price of 1000 in Pence, and dividing by 

•56. 240 (becaufe 240 Pence = i /.) gives 'v|^^ ^= ^> which multi-. 

+ 108. plied by 240 gives 'iooo/ = * 240/; and dividing by 20 gives 

% io8. 50/ = t 1 2 /; and dividing this by 50 gives/ =; J y|/, ^ £*. D. 



PRACTICE. U« 

the Value of a great Grofs, the Price of a Dosen 
being given : Multiply i % Shillings by the Price that 
one comes, to in Pence, th^ Product wiU be the - 
Anfwer, becauie 144^ at id. each, comes to 12 
Shillings. 
265. Example i.AtSd. each, what comes 144 to ? 

o : 12 • 
6 



■(■iM« 



.3 • ^^ 

<■ ■ 

266^ Exampk 2. At 4^, 4 ^ch, what comes 144 
to? . * / ^ 

£:^ s. Or thus, 4 •*• 

o : 12 Mult, by 12 



a • « 



• 4 f 



5|4 



: 2i 8 

i-ofi2J. = 6 Anf. f 2/. 14/. 



Anf. 2/. 14;. 



••*• 



267. Cafi 16. When the Price of 144 is given, to 
find the Value of one : Multiply the Pounds that 144 
come to by 5, and divide the Produdt by 3, the 
Quotient will give the * Anfwer in Pence. 

268. Example, If 144 coft 2/. 14 J. what is the 
Value of one ? 

> £. s. 

2 : 14 

5 



13 : 10 



i 4: 10 

— Anf. 4^. i^ or 4^. \. 

268. 



• Let/ =: die Price of one in Pence, /nthc Price of 144111 

Voands, then -J-JJ^ = /, (becaufe 240 Pence =: 1 Pound) •/, nxulti- • 56. 

plying by 240, we have 144/ = * 240 /, which divided by 48 gives f i a8. 

3/=itS^J«>nfequcnUy, <nvidingby3bring80ut|^:r J/. ^i?./>. J 108. 



4,4^ ." O/TARE, (3c. . 

275. Tare (from ^^f^mr D«/^/&) is an Allowance 
for the Weight of the Ghcft^ Bag, Hoglhead, Qc. 
in which the Goods arc ; and it b fomctimes marked 
on the Cheft, Fag, (3c. and then it is called Invoice 
Tare: It is fometimfcs at fo much per Bag, Cheft, 
Hoglliead, (3c. and fometirhes at fo much^^rC. 

276. Tret (perhaps from TfUus Latin) is an Al- 
lowance of 4tb on every 104 ft, made to the Free- 
men of London^ in Confideration of Moats or Duft, 
(3c. in the Goods. ^ • • 

277. ClofF, or Clough (Clough Saxon) is another 
Allowance made to the Citizens of London, for the 
Turn of the Scale ; and is 2 tb per cfrtrf 3 C. 

278. Grofs {Grofs French) is the whole Weight, 
fa^efore any Allowances are made. 

279. Suttle is what remaiM . after fome Allow- 
ances are made, but not all.: - 

280. Neat (JVi?/ ir^wi?) is what remains after all 
the Allowances are made. 

281. 14 and i6tbs are called Standards for Tare, 
becaufe by them the Tare for any Number of Pounds 
per Cent, may be found. . 

282. It is the Cuftom of Merchants fir ft to al- 
low the Tare, and out of the Remainder (or firft 
Suttle) to allow the Tret -, and out of this Remain- 
der (or fecond Suttle) to allow the ClofF. — As. we 
fuppc^e our Readers to have acquired fufficient 
Knowledge to find thefe Things hy^c Rule of Three, 
we Ihall only here (hew the Methods commonly 
ufed by Merchants for this Purpofe. 

283. When the Tare AliquotPartsofiialfearc, 
per^ lb . is^an jJiiquot Part ft 



of 1 1 2 ft , take the Part 7 

you find in the annexed J 4 . 

Table ; but, if it be not'*' 1 6 

an aliquot Part of 1 12ft, 28 

you may find it by Help s^ 

of 14 or 16 ft. - 84. 






J. 

4 

JL 

1 



yOi II2ft« 






"2 84.- 



284. Example x. Suppofc* iC. iQr. iitfr. Tare 
as allowed on iioC. 2Qrs. 8.t&. whafis the Neat? 

C. Qrs; 1&. . 
From 1x0 : 2 : 8 
Sub. Tare 1 : i : i< 



285. £x?»^i;f 2. What i? the Neat of 3 Bags,' 
esM^i iC. 2Q«. lotBj'Tare i 4lt .* ^<fr Bag ? 
14 '. ".C.Qrs.lfc. 

2 I : 2 : 10 ; 

42 



I : 14 



• 






3 


* Whole 
Tar/- 


.4 = 


3 : 
-I : 


2 
14 


/k,nf. NMt " 


> = 


I : 


J6 

a 



286. Egampk%. Grofs 21 Cj Tare s^VbferCi 
what is the Neat ? 



21 



A^Vb. is 4. 10 : 2 Anf. loC. 2 Qrs. 

287. ExampU ^. Grofs 4toC. 2 Qrs. 12 tt, Tarp 
iQVb.perC', what is' the N^at ? 
' C. Qfs. tb 

410 .2: 12 ^ j^^fg^ Findingitto 

—• -T-~: the rieareft Quar- 

»6^«i ^ -58:2: I7i ^g^of ^ft isfuf. 

4« is4of x6tt :i4 :-2 :.1B t^ ficitmly near the 

Truth. ••<» ' 



Tare 73 : i : ,8 



Fiop 
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C. Qrs. tb« • 
From the Grofs 410 : 2 : li 
Sub, Tare 73 : i •: 8 

1 

Anf. Neat 337 : i :' 4 

288. Examples. Grofs4toC. 2Q£s. i2ft,Tarc 
I o tb /^ C J required the Neat ? 

C. Qrs. tb, 
410 : 2 : 12 

I , t ■ 

lAttis^. from 51 : I : 8 i=«Tarcati4:ft/^C# 

2lbisf of 14ft 7 • I • 9 
2lbistof 141b 7 '• ^ • 9 4 

Dedud 14 : a : 18 i«Tarcat4lb>rC. 
ilemains 36 : 2 : 18 i«Tareat loft/^'-Q. 

C. Qrs. lb. * 

Grofs 410 : 2 : 12 

Tare 36 : 2 t 18 ^ 

III I »■ ■■— I % '^ 

Anf. Neat 373 • 3 ' 21 4 

t - 

289. Tret being always 41b /^<?r 1041b, the .Tret 
may be found by taking -ij ; becaufe 4 lb is ^ of 
1041b. 

290, Example. Gi-ofs 410C. 2 Qrs. ; 12 lb. Tare 
I o lb jpfr C, Tret 4 lb ^ 1 04 lb .-, what is the Neat I 
,' Solution, ^y Article 288, C. Qrs. lb. * 

the Suttle is ^ 373 : 3 ? 21 * 



Will <■ I ■> 



Subtifaft 14-- I : 14 -i^Xrct. 



tmrnrnm.. 



Neat: 35^ ;-? 2 > 



201 . ClofF being alwj^s 2^ per every 3 C, take 
4 ofthe Cs, the Quotieftt will give double lbs. 

292. 
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292. Example. Groi^ 410 C. 2Qrs. 12 lb, Tai"ii 
tblb/^C, Tret 4tb;*r 104 tt, Cloff 2lb j>^'3C j 
what is the Neat ? » 

Solution: By ^r/. 29b, the fecond Suttle is 359 C 
2Qrs. 715. 

C. Qrs. 

We have herfe.359 : 2 .j^ Qrs. ft 

bmitted the odd—- Second Sutfle 359:2: f 

7lb, becaiife, as 3C ; f ^ Dedtaft ClofF 2:0:15 
makes but 416^ it ^ "9 y r T 

would be incon- ^ "^ Anf. Neat 357:1:20 
fiderablc. ^^^ ^ 

- I o • k 



^ 8:15 



TT 



4 



l^Mi 



CHAP. XVIL 
COMMISSION. 

t 

^'^3^ f^OMMISSIOT<i [Cofmifto low Im^^ or 
V->l Faftorage (from Fd'SloTy from FaHeur French) 
is, when one Perfon buys or fells Goods for another, 
and is allowed a certain Sum per Cent, (fuch as they 
agree upon) out of the Price of the Goods, for his 
Trouble. — In this Rule^ ,fome alfo include Average, 
Brokerage, Duties, (at Ibch a Rate per Cent.) Infur- 
ance. Primage^ Stowage, and other Things, which 
are computed at a certain Rate per Cent. 

294, Average {Averagium Latin) is commonly un- 
derltood for the Quota, m Proportion, which each 
Proprietor in a Ship^ or the Goods therein, is ad- 
judged (on a reafonable Eftimation) to contribute 
towards their Lofles which are fuftaincd, by fome 

L 2 of 
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of their Goods being thoQwn overboard for Prefer- 
vation of the Ship*. — There is alfo a fmall Duty, 
called petty Average^ which thofc Merchants, who 
fend Goods in another Perfon's Ship, allow the Ma- 
fter for his Care of the Goods, over and above the 
Fre^ht f : But this more properly comes under Fel- 

lo^mip. 

095; Brokerage is the Fee or Reward paid imto 
a Perfon calkd a J Broker, for aflifting a Merchant, 
orFaftojr, in buying or felHng Goods. 

,296. By Duties, we here mean Taxes laid on Mer- 
chandizes, by whatever Name denominated, whether 

called 

^ ** It is in this Senie called Jvtrage, becaufe ft is proportioned 

•< after the Rate of every Man's Gocas darned, Stat. $2 H. VIII. 

«« By the Laws of the Sea, when there is ah extreme Neceffity, 

** the Goods, Wares, Guns, or whatever elfe ii^on board the Ship, 

<« may (confultin'g the Manners) be thrown everboftrd by the Mailer 

<< for the Prefenfation of the Ship ; and it (hall be maide good by 

*< Average and Contribution, Sut. 49. £J, III. But if the Mafter 

• ••'• takes iamorc Goods than he onght, withotit Leave of the Owners 

*/ and Freighters, and a Storm arifes at Sea, and Part of the Freigh- 

' ^ ters Goods sire thrown overboard, the remaining Goods are not 

'< not fubjed to Average, l>ut tKe Mafier is tk mal^ good the L06 

«* out of his own Eftate. And, if the Ship's Geer or Apparel be 

<* loft by Storm, the &meis not within the Avetage. If Goods' 

** are caft overboard before half the Voyage is performed, they are 

'* tobeeftimatedatthePricetheycoft: Bnt^ifthey are thrown over 

^ afterwards, they are then to be efteemed acdeading to the Price 

** the reft, fell for, at the Port of Arrival. Where Goods are given 

•• to Pirates by Way of Compofition to fave the reft, there (hall 

*' be Average by the civil Law. In Cafe of Average, all thofe for 

** whofe Intereft the Thing was caft into die Sea, are to contribate 

" to indemnify the Perfon whofe Property it. was, and every Thing 

^ to be taxed to this Purpofe, even Jewels and Gold, notwithftand- 

<* ing they do not Burthen the Ship, and even the Veflcl itfelf, but 

♦* notPaflengers nor Provifions." Suppl. to Harrises Lexicon. 

t " Hence, in Bills of Entry are thefe Words : — Paying fo much 
«* Freight for the ^aid Goods, with Primage and Average ac- 
** cuftomed." Suppl. to Harris^ Lexicon Tcchnicum. 

t ^* Brokers were formerly broken Traders, from whence the 
«* Word came. In Londm, if any Pcrfons ftiall ad as Brokers with- 
«« out a Licence from the Lord Mayor, they fhall forfeit 5000/. 
«* and fuchPerfons as employ them 50/. They are to carry about 
<^ them, a Silver Medal, having the iCing's Arms and the Arms of 
** the City.'' Suppl. to Hitrriii Lexicon. 
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called Duties, Subfidies, Poundages, Impofts, ad- ' ' 
ditional Duties, fcfr. computed at fuch ^lKslic per Cent. 

tgy. Infurance is a Security given in Confidera- 
tion of a Sum of Money paid in Hand, called the 
Premium of Infurance, to mal^e Good the Lofs of 
Ships, Houfes, Merchandizes, 6f^. which may hap- 
pen by Storms, Pirates, Fire, fcfr. to the Value in- 

furcd, 

« 

298. ^ Primage is an Allowance (appointed by 
^* a Statute of 32. H. VIII.) to be paid to Mariners 
** at their firft Sailing out of Port, for their loading 
^^ the Ship/* Harrises Lexicon. 

299. Stowage, the Money paid for flowing the 
Goods in a Veflel. 

300. Here it is evident, that ^uefiions of the Na- 
ture here propofed may be ftated thus, as 100/. : the 
given Sum : : the given Kztt per Cent: the Commiflion 
required i or if 100 : the given Rate II the given Sum 
; the Commiflion required. Whence any Perfon, 
who underftands the common Rule of TEhre^ , Is ca*- 
pable of folvirig the ^uejiiom belonging to this Ruk ; 
therefore weihall content ourfelves with caaly giving 
a few Examples, worked by Pradice, Cafe,tht Iw, and 
aliquotiC^arts. Example x . What is the Commiflion of ^ 
^10 1. Sit § I. per Cent ? • - 

C £' '£,' 

If 100 : 310 y. 5 

5 Seey^/. ii6and x6S« 



C^5 



50 
20 



io!oo Aof. 15/. 10^. 



L 3 301 



usa ^ coMiyiissipN, e?f. 

301. Example 2. What i$ the Brokerage of 219/* 
IP J, 8i. at 15 Shillings ^«r Cent? 

£. s. £. s. d. 
If lOp : 15 i: 210 : 10 : 8 



lOJ. is i- 105 : 5:4 
jgj. is^of lOJ. 52 : 12 : {t 




• 

6 


57 : 18 : 
20 




58 

12 


• 


96 ;■ 

"4 




a 


(I84 



Anf. i/. j: I /• 6L ^qrs. y^. 

^<?/^, 15 Shilling being 4 of a^, we might, in- 
ftead of v^orking for lox. and- 5/, have . multiplied 
by 3 and took the J of that Produd ; or have took 
4- arid repealed that i three Times, This Metho4 
we will fhew in one of the following ExatngUs. 

302. Exatttple 2. What Premium maft. be paid for. 
Insurance of 410/. ys, j.d^ at ^l.^perCenS? 



£• £* £' ^' d. 

IffOo;3T;;4;p: 7:7 

1 



1231 : 2 : 9 
1 =164 : 3 ; i 



jC-i^ 



410 : 7:7 
2 

820 : 15 : 2 

164 : 3 : O :J 



20 



19 



05 

69 

4 




Anf. 13/. 19 J. o</. 2frj.i^. 

•303- 
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'303. Example j^. WhatistheCoiTixniflionQf<2|o/. 
10/. iid^ at i*j Li per Cent? 

If 100: i7tI!2IO : 10 : 11 
- 8 



*'5< 



1684 : 7 : 


4 

2 


3368 : 14 : 
Add 210 : 10 : 


8 
II 


f 105 : 5 : 


54 


;C.36 


84 : 1 1 : 
20 


oi 


16 

• 


91 
12 




10 


80 






4 


' 


.3 


l2« 


- 



Anf. 36/. its. xod. 3jrj. /A- 

30^ Before we proceed to any more Examples^ it 
may not be inriproper to hint, that if the Rate^ 
Cent, be I /, i ih 2/, z -i-/, 5/, 10/, 20/, 25/, or 50/, 
the Commiffion, i^c. may be* very readily found by 

taking t-Jtt, i^rf iV, w» -ryj -iV> i> tj or t refpeftively, 
becaufe i/.is y^Trof loo/j 1 -^l. is^of iqq/, &c. 

305. Example 5. What is. the Comipiflion of 4/. 
3^. 4^, at 25/. jp^ Gf»/ •? 

jC- s. d. 
4:3:4 

■»— ■■— ■ ' ■■ 

Bylaft^/. 25/. is 7 = i : o :iq the Cotniniflion. 

— ^E.I. 

306. Example 6. What is the CommifliiOQ of 83/. 
6s.id,M5l.farOnt? 



X-4 



£ff- 



^5^ 



therefore we may take *i ^lid A of 83:6:^ 

that Half. It mav'alfo 6fe done by ; 

taking the ^l^ (w'Hch'is ^<fone by ir %i : 13 ' 4 

cutting off I Figure each Time, at , 

the right Hand} Trtd Taking x of "^ ^ ' 3-4 

that -iV at the'fafne Time'ai we are 

taking -rV ;^thus,_cutting off the 3/, wz. dividing 

by 10, and taking -i-'6rthe^7, there 

is 4/; which bej rig y/ntten down, £. s. d. 

carry the 3/. ==6oj. to, the "6 Stiil- '^ 8I3 : ^ • 8 

lings, and there will be_6o Shillings, r- — 

and, fuppofing in ourMii^ds the laft * 4 •3-4 
Figure cut off, there will be*6 Sjiil- """^ 

lings on the left Hand, \ of which is 3 Shillings to 
be put down ; and the 6 Shillings, or 72 Pence, .being 
added to the 8 Pence^ give 80 Pence, from which 
the right Hand Figure (here o) being cut off, we have 
8 Pence on the left H^nd,- 4 of which is 4 Pence i 
whence, the required Gofmmiinon is 4/. 3 j. 4^, See 
Art". 117. 

308. Example y. By a Book of Rates (fuch as 
Crotu:Fs) we find Tobacco of the Britijh Plantations 
is rated at is^Sd. /^Pound( Weight) and that, if the 
Duties be paid down it 'Entry, thett is 25Lfer Cent. , 
pifcoupt allowed out of all, the Dutiis; m Cbnfiae- 
ratiOn of jpitying ready Mbficy; 'and" that 'the Dutfcs " 
'are,' dId.Stilpfidy, which ^is gliper Cent, of the'Value- 
' at the Rkte •, additional Duty at'i d. per tfe Weight ; 
, new Subfidy or 5 /. fef tentfif^Wvt V-alue arth^-'Rati ; 
' one Yhird Subfidy, beitig-^;c/jhe nqw'-Siibfrdy; Im- 
poft on Tobacco, being ^d:per ih Weight; atid Siib- 
fidy of 1747, which iS 5't,per Cent, of the Value at 
the Rate. Froni wh^c^v it is required to find the 
■ ready Moijey that wilhyay the Duty of loootb of 
' iBritjJh Plahtation Tobacco iirfported ? - 

Sdiution. FirfFwemufTHnd the Value of 1000 16 at 

• i 5. S d.>^ per iT> • which by PrkAice or the* Golden i?«/^ 

. will be found to be 83/1 6 s. Sd: five Pounds per Cent. 

of which is the Grofe old Subfidy by the ^efiicny 

* which 
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Nrhich'is * 4L ^j. ^d. from which we -are to dedu& * 288. 
tslper CfnL or f il. os, tod. ; and \- theNeat old + ^^7- 
Subfidy is 4/. 3 J. 4^. — i /. os. lod. = 3/. zj. 6i. 
The wxt Duty to be allowed, being id. p^Vb^is ::^ 
1000 d. or 4/.: ^s. 4d\ which being equal to theGrofe 
of old Subfidy, the Neat of this muft alfo be = the 
Neat of that^ or 3 /. 2s. ^d. The new Sublldy be- 
ing si p^ Cent, as well as tlie iM Subfidy, the 
Neat ne*r Subfidy muftbesithe Neat old Subfidy = 
3/. 2 J. 6d* rOne Third Subfi<ty being 4 of the new 
Subfidy, the Neat of this EHftytmufl: bis 4 of the 
Neat new-Subfidy , and •.•=!/. os. 10 d. Impoft on 
Tobaccobling^i. 

/^lb,thifeNe*airm. £: s. d. 

poft muft be three Neat Old Subfidy 3 : 2 : 6 
Times the additio- . Neat add. Duty 3:2:6 
nalDuty,-rr3/.-2J. New Subfidy 3:2:6 

6d, X 3=9/. fs. One Third Subfidy i : o : la 
6d. iiafl:ly, the Imp. on Tobacco 9:7:6 
Subfidy *x>f 1747 NeatSul?fidyi747 3 : 2 : 6 
being 5 /. per Cent. _— — . 

the Neat of this Whole Duty paid 22 : 18 : 4 

mufl: be/eqiial to ^ •— ^ 

the Neat new Sub- 
fidy ; whence, by adding thefe feveral Duties toge- 
ther, -as is- here-annexed, the whole Duty-= 22 /• lis. 
4d. 

309. Example^. The tjld Subfidy is always to be 
paid at Entry, but the other Duties may be bonded, 
(that is, BoBiii ^may he givim:o pay the other Duties 
in 18 Months to commence at the End of 30 Days 
/ftom' the Date of the Entry^ arid this is- what Mer- 
chants!, generally do; but intlih Cafe they^have but 
15/. pe^ Cent. '* difcountcd but of* the Grofe of thofe 
Ehities 'Which they bond. Now in this Cafe let it be 
required to find the Duti^ of 1 000 lb of Britifi) Plan- 
tation Tobacco imported ? 
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Solutm. Comparing the Opcratioii here anncieasef 
with the \z^ Article^ tKe Nature of the Whole will 
plainly appear. 

Neat old Subfidy $ - 2 : 6 paid 



i*H^ 



Neat additional Duty 3 : lo : 10 
Neat new Subfidy 3 : 10 : 10 

Neat one Third Subfidy i : 3 : y i 
Neat Imp. on Tobacco 10:12: 6 
Neat Subfidy 1747 3 : 10 : 10 

■I ■ ■ I ■! I, 

Puties fccured 22 : 8 : 74 



<*« 



^, s. d. 

4 :• 3 • 4 



■9 



fiLis-^ o: 4.: 2 

For igLperCenL o : 12.: 6^ 
Neat new Subfidy, Csf^. 3 : 10 : 10 
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C HAP. XVIII. 

Simple Fellowship. 

3io.l^ELLOWSHIP is the Rtde by which, 
P when two or morfe Merchants tfade toge- 
ther, we divide the Gain or Lofs, in fuch Propor- 
tion that each Merchant may have, or bear, fuch 
Part of the Gain or Lofs, as is confifbent with right 
Reafon. 

311. Fellowfliip is divided into two Parts, fimplc and 
compound. Simple is that which we intend to treat of 
in this Chtipter j and is, when cither the Stocks, or 

Times 
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Times of their refpeftive Continuance In Trade, a^e 
(equal ; and, therefore, may be properly divided intp 
two Cafes. 

312. Cafe I . ^hpn the Stocks are unequal, but the 
Time of their Continuance equal. 

In this Cafe^ as the whole Stock is to the whole 
Gain or Lofs, fq is each Map's particular 3tQcH to 
his relpeftive Gain pr Lois. ' ^ 

For,, the Times being equal, we have nothing to 
60 wjith them, bpt muft divide the Gain or Lofs 
in Proportion tp their Stocks. For it is evident, that, 
as the Times the Stocks arc ip Trade are equal, if I 
put in 4 of the whole Stocjk, 1 ought to have 4- of 
the whpJe Gain ; if my Part of the whole Stock be 
-J-, my Share of the Gain or Lofs is 4 i and gene- 
,rally, if I put in -k of the Stqck, I ought to have -^ Part 
of the whole Gain (orXpfs) tl^at is, ^he fame Ratio, 
that the Stock has to the whole Gain or Lofs, muft 
each Merchants. particular Stock? have to his re- 
fpeftive Gain or Lofs ; whence, * as the whole Stock : * 184. 
whole. G^in 1 1 each particular Stock : its refpe£Uye 
Gai^. ^K D. 

^.ig. Example i. Two. Merchants /£ ^nd 5 tr^de 
in Company; ^put in 100/, jB 150/; they gained 
80/: Wh^.isveaph Man's Part of the Gains ? 
'Solution. -^ put in I qq/, \ff put in 150/, ••* 1004- 
.150 = iC^5o/. 3= whole Stock; •.* as the whole Stock 
i^oL I t^e whole Gain 80/. 11 /fs Stock 100/. : ^'s 
Part of the Gain =s (by fhe Golden Rjde) 32 /. Then 
the whole Gain .80/.. — A's Gain 32 /. =; 48 /. f = 5's f 4* ' 
Part pf ,the Gaio. Or JS's P^rx of the Gain may be 
found by anqther,Statingy, i;/;2:. as the whole Stock 
250/ : tne whole Gain ?q/. I : ^'§ Stock 150/ : jB's 
Share of the Gain = 48 / ; apB then -^s Gain 4* 5's 
'Gain =; 32/. rh 48/. = 80/. =p the whole Gain for 
Proof. Note^ There are other KJnds of ^ejiions 
folvable by the fame Method, and fuch for Example 
is the following. 

314. ^ejiion 2. Supppfe 3 Butchers, A^ B^ C, 
Jiire a Piece of Groynd for 10 /.a y<?ari in, which 

4 
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» 

A kcq)s 4 Oxen, B 3, and C 2 ; what ought each 
to pay of the Rent ? 

Solution. Here each Butcher ought to pay fuch 
Part of the Rent as is in the fame Ratio to the whale 
Rent that his Number of Oxen is to all the Oxen ; 
whence, the Statings are, if (4 +3 + 2 = ) 19:10/. 
;r 4 : 4/. 8 J. lod, 2qrs. -J- = what A ought to pay j 
and if 9 : 10/. II 3 : 3/. 6s. Sd: = the Part of the 
Rent B muft pay-, ^gain, if 9 ; 10 1. II 2 : 2 1. 4s. 
5 J. I jr. 4 = the Money C ought to pay. And yf s, 
B% and Cs Parts of the 'Rent, being added up, will 
make up the whole Rent 10/. for Prorf. 

315. Cafe 2. When' the Stocks are equaL but the 
Times unequal ; in this Cafe the Rule is, as tnc whole 
Time is to the whole Gain or Lofs, fo is each particu- 
lar Time to its refpeftive Gain or Lofs. For it is 
evident, that, the Stocks being equal, their relpe6iive 
Gains ought to be in the fame Proportion, or Ratio» 
as their refpeftive Times. . Now it is evident further, 
that it is the fame Thing in EfFeft, whether we fop- 
pofe thefe feveral equal Stocks to be ]put in Trade 
thefe feveral Times, or one Perfon to put in the fame 
Stock a Time = all the Times, for his Gain ought 
to be equal to all theirs ; . dierefore, as the whole 
Time, ^c. as ;oove. ^B.D. 

316. Example. Two Merchants A and B put into 
Trade equal Stocks ; ^s Stock continued in Trade 
3 Months, and B's 7 Months. T)ie whole Sum 
gained was 3/. 18 j. it is required to find, how, in 

^ Reafon, the Gains ought to be divided betwixt them ? 

Solution. Here the Statings may be, if 3 + 7 — 10 
Months : 3/. i8j. i: 3 Months : i/. ^s. ^d. ^jrs. -^ 
zzjfs Share. And if i o Months : 3 /. 1 8 x. ; : 7 Months 
: 2/. 1 4 J. yd. oqrs. -iV= B*s Gain. Now, for Proof, 
il. 3 J. 4 J. 3jrj. tV, and 2/. 145. yJ. oqrs. -^^ be- 
ing added together, will bring out 3 /. 1 8 j.=the whole 
Gain. 

CHAP. 
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C HAP. XIX. 
Compound Fellowship, or Fellowship 

317. /^ O M P O U N D Fdlowftiip, or Fellowfhip 
V^ with Time, is when both the Stocks and 
their refpeftive Times of Continusmce are unequal. 

318. In this Cafe the Rule is, multiply each Man's 
Stock by the Time it. continued in Trade ; then fay> 
as the Sum of all thefe Produdts is to the whole 
Gain or Lofs, fo is each particular Produdt to its 
refpeiUve Gain or Lofs, The Reafon of this Rule 
may be thus ihewn : It is reafonable, that the Shares 
-of Gain or Lofs Ihould be in the fame Proportion as 
the Intereft, which might be gained by the feveral 
Stocks, put out to Intereft their refpeftive Times, 
hi a certain equal Rate per Cent, per Annum. Now that 
the above Rule is agreeable to this Suppofition may 
eafily appear ; for the multiplying the Stocks by their 
refpeftive Times may be cpnfidered as tranforming 
the S^ejlion into another^ in which the Gains or Lofles 
fliall continue the fame, but in which the feveral Pro- 
dufts will be the Stocks put into Trade for an equal 
Time, viz-, an Unit of the Denomination of the Time 
multiplied; (for Inftance, fuppofe 5/. was put into 
Trade '3 Months, 5/. X3 = i5/; now it is evident 
15/, being 3 Times 5/, ought to gain as much in i 
Month, as 5 /. would in 3 Months) therefore, by jlrt. 
293, as the Sum of thefe new Stocks {vix. the Sum 
ot the feveral Produfts of each Stock into its refpec- 
tive Time) is to the whole Gain or Lofs, fo is each new 
Stock [viz. any Stock into its Time) to its rcfpedivc 
Gain or Lofs. ^ E. D. 

319. Example i . Two Men, y^and 5, trade in Com- 
pany ; ^put in 200/. for i Year, B put in 100/. for z 
Years i they gained 240 /• what is each Man'a Share ? 



'tg$. tfLtowsHiP with Time*' 

Saluiion. Here 200/. x i = 200/. and 100/ x 2 =s 
206, the Sum of thefe Produfts 200 -|- 200 = 400 / ; 
therefotfe^ . as 400/. : 240^, It 200/. : 120/. = -<f's' 
Part :£ fi's Share. And, that this Solution is juft, is 
evident y for,, though B has but half the Stock that y/ 
has,"^ yet, if his Money be twice fo long in Trade; 
which is the prefent Cafe, he bught to have as much 
of the Gain as yf; 

320. ^ejlion 2. Two Merchants, A and 5, trade 
in Company; A for a Year, put in 1 20 /, but at the End 
of 4 Months (wanting' Money ta pay of a Bill) took 
out 100 1'yB put in at the Beginning 6 Pieces of Cloth, 
each Piece containing 20 Yards j at ^ Shillings pei' 
Yard : They gained at the End of the Year 8o/, 
What is each Man's Part thereof? 

Solution. Firft find the Value of tKe fix Pieces of 

Cloth, which by the Rule of 3, or Praftice, wiH be 

found to be 30/. Now it muft be obferved that A's 

Stock muft be parted in two, viz. izol. for 4 Months^ 

and 120—100 = 20/, for (12—4=) SMohths; 

and, therefore, the Work will be the fame as for 3 

Merchants. Hence, fmce 120 x 4 = 480, 20 x 8 =: 

. 160, and 30 x 12 = 360, we have, as 480/. -j- 160/. 

+ 36o/.=iooo/. : 80/.:: 480/. : 38/. 8i.=:aPart of 

.yi's.Gains; and as 1000/. : 80/. II 160/. : 12/. i6j. 

= the other Part of A's Gains -, whence, 38 /. 8 j. -f 

12 /. i6j, = 5 1 /. 4 J. =: A's whole Share of the Gains. 

Laftly^ as 1000/. : 80/. II 360/. : 28 A i6s. == S's 

Part; and 51/. 4^. + 28/. i6s. =s 80/. -=3 the whole 

Gains for^ Proof. 

Note, A's Part might have been fbiind by one' 
Stating, by adding 480/. and 160/. together; which 
we fhall leave for the Learner's Exercife. 

321. ^ejlioni of the Nature of the following may 
be folvcd by this Rule, ^ejiion 3. Two Butchers, 
A and 5, rented a Piece of Land for a Year, the 
. Rent of which was 10/. Now it is required to find 
. how mucji of the Rent each Butcher ought to pay^ 
A having kept 6 Oxen in it two Months, and B 2 
Oxen the whole Year ? 

Solution. 



Five Numbers.^ ig^^ 

■ Solution. By confidering the Oxen as their refjpc&illt . 
Stocks, we have 6x2 sa 12, and 2 x 12 =: 24^ and 
thence thefe Statings : If 12 + 24 = 36 : loL 11 12 
: 3/* 6s. 8 J» =s yf s Part ; and if 36 : 10/. :: 24 : 6L 
13 J, 4^* =3 jB'sPart j and 3/, 6j. Sd. ^ 61. i^s. 4^. 
=33 10/. for Proof. ' 

Note^ There are other Kinds of ^ejiidns given by 
jfome Authors in this RuUj but, as they more properly 
belong to fingle Pofition, we fhall refer thither. 

322. Scholium. Though we have in Art. 299. al- 
ready given the Reafon of this Rule^ yet, for the Sake 
of oUr young Algebraift, ^e will give an algebraical 
Demonftration, when there are two Partners in Trade, 
sM^d after the fame Manner it may be demonftrated, 
when there are 3 or more. 

. Demonfiration* LetthetwoPartnersbeyfand 5jlet 
a =-^s Stock, / = the Time of its Continuance in 
Trade ; J^ = jB's Stock, and c = the Time of its Con- 
tinuance ; put X :=zjfs Gain, g = the whole Gain j then, 

"* ' hx 

by the Rule of Three Direft, z&*a : xlll> : — =: B's •193. 

Gain in the Time / j again, as f / : ^ :: <: : ^ = 1 296. 

J5's Gain in the Timie c\ -.•;;+— =r^ ; and, mul- 

tiplying by ta, we have t(at-\-hcx X-=iagt •.*, dividing j 56. 

by^x, we h^ve - . \^ . =— »'.' as § ta :{-h : g :: ta § 184. 

S " 

: X. ^ E.D. 

• fc I I —— i— I — .— 1.1— — M— III I ■■■■ 

CHAP. XX. 

'^i&^ Double Rule ^/ Three, or Rule g/* 

Five Numbers. 

323./Tr^HIS /2i^& is called Five Numbers^ from 
Jl its refolvin^ fuch ^ejiions as have 5 Num- 
bers given to find a fixth Proportional ; which nlay 

hi 



i6o FiVB Numbers. 

be folvcd by two Statings of the Rule of Three (whence 
it is alfo called the double Ruk of Three, or Rule of 
Compound Proportion) which Statings are fometimes 
both dircft, and fometimes one direct and one reVerfe. 
It ought to be hinted to the Leaifner, that this Ruk is 
not defigned to folve all ^ejiions which can be folved ■ 
by two Statings of the Rule of Three, but only fiich 
as have 3 of the 5 given Terms conjoined together 
as conditional or fuppofed ; and that the other two 
are Terms of Demand, or upon them the ^ueftion is 
formed; and thefc two Terms, with the NumlDer 
fought, muft be rdatftd, br depend oh each other 
as the 3 Tertns ctf Suppofieion. Whence, and by 
cafting his Eye on the fa^owing ^eftions^ he will focm 
be able to determine at Sight, what ^ueftitms are refolv- 
able by this Rule. Note^ In folving S^eftibns belong- 
ing to this Ruk by 2 Statings of w& Rule of Three, 
itfiake the Anfwer of the firft Sqiting the middle Term 
in the fecond Stating. 

324. Example I. If 100/. in 12 Months gain 5/^ 
what will 260?. gain in 9 Months ? * 

Sdlufion,. Jirft ftate ^ 100/. : ,5/. I! 200/. : loL 
r= what '2boV.. would gain in the fame Time that 
100/. :gains 5/; •'.• ,fay, if 12 Months : 10/. •!.$ 
Months : ^7/. tos. the Ahfwer. Or we might have 
. wprfced 6i:ft by the Time, ftating, if 12 Mq(i^s : 
5 /. ; : 9 rilonths : the Money that <3puld be gained 
byioo'/. in 9Months J and then faying, as looi. : 
the Sum found by the firft Stating -:>aoa/. : the 
Money required, 

WefhaU,hinttQthc.youngiUdtbn}fiticjmQl>eXh} 
more, as it does not appear to have been taken No- 
tice of by Authors, andjt is this: ^ueftiims of this 
Xind may be transfonnc.d.into othei;s, which may. be 
folved by a fmgle Stating of the Rule of Three, For 
Example^ in this^^^, it is evident, that v^i Times 
100/. = 1200/. oi^ght to gain as mijct^ifij Month, 
as 100/. in 12 Months; alfo 9 Times 200/. = 1800Z. 
ought to gain as much, in I'^Moj^h, as 200/. ia^ 
Months \ and, therefore;^ this \^tt^^;f muft ha^sc the 



-fiOMe Anfw^as the ftUdM&g, If ii($o/. iiT t h/kmth 
g^lifi 5 A whacoaglu r&ooX Jto gain in Jhrinw 
Time ? Here the Jj^taciniy wQuld.bc, by the Rule of 
Three Direct, a»^ liteoiz 5 III j8oo / : 7 /. tos^ 
the Anfwer as before. - , . 

3? 5^ ^S^fiim ^- If 1 o Men do. a Piccfe »f -W&rk 
fo 6 Day Sy^ :ho^ manf Meoca>ttld^ 4o t>idk^ Jb oiiu^ 
in 3 Days ? Firft fay^ if 6 Days i-ia:Mcn Il.g Dayj 
inverfely : 4o Men^ that ii^ 2odMai gou14 do as much 
Work in 3 Dap as the 10 coukl m 6 Da5Ls ; then 
fay, if I W^nk.: 2q Men it 2 Works : Meai the Axtr 
fwen ...•.,...: 

3 aj6t From a proper Confideration of thefe Siveftions^ 
the folloveixij^ Rule is deduced, which folves aJl ^z- 
^/^^ of this Nature by a finglc Statmg, • and with*- 
out taking any Notice whether the ^efiion belongs 
to what is iifed to be called'five Numbers dired, ot 
trvt Numbers rcVefle* The Rule is, of die thresTerms 
of Suppofiuonjet that Which is the pnAC«{H»LCaufe of 
Gain or Lolsj Increaie or Decreafe, Aftion or Paf- 
VvoTii be put in the firft Place ; and that which denote! 
«he Spiice^fTimeor Diftancec^ PUce, (£c. beptit 
in the fecond Vhc^% aiidtheiseiniumiig Number, or 
ithat wkich denotes the -Gain or LofS) Increifeor De* 
creafc) A^ion Or Paflion, be pUced in the third Place: 
Then place the two Terms of Demand, uademeath • : * 
Al^ofe of tl^ laiile Name. 2 

Havinff thus placed th« iTerms^ obferve the fol- 
lawing 3:bear€im:t i . When there is no Term under 
the firft, or fecond Place; mulriply the, firft, fecond*. 
and laft Terms toaetjier for a pividc*^d» and the 
other two Ternis for a liivilpr ; the C^otient will 
l)e the Anfwer- 

- 2. When there is no Term under the third Placei 
<nqltiply «he three laft Terms together for a Divi* 
dcnd," and the two firft for a Divilbr •, the Quotient 
Ighres riiie Anfwjcr *. 

M 327. 

• To demdnftr^te, or Ihtw the InvefHgaliQft of Uicfe Rules, let 
J^» t, ^,.he lEe'thret Terms of Suppofitlon* v/Vb. ^ = tlic principal 
jCaufe. r = the Time, or Difta&ce ofBlac^ ;^ s; tlu^Gsiacr Lof$» 

fare 



fl6t -fnuiSnuMtxi.^ 

CMdiiv to die Method iuft Sre&td^ wiU ftaMd^M: ^z 

.aOO«^ 19 . . N ...*: -.-^^ y;^ Zt03 

Hence, by the jUc/^ the feeond, 200 x 9 jc 5eftJ^dpaf 
m die Dividend, and 100 « xa s 1200 ss the DivU 
ibr^ now 9000/. ^ iioo/. s 7t/. thr Anf#ei% : T 

4tt. ^f^m the iecond may be fohmd Ham: i./r 
'he Numbers, being olteed ic- \ m<ii Days wdk 
MKlingto ^/. 3a6> wUl a|qpear, 10 •^.d ^-h* x -«T^ 
as we have here annexed ; 3 '-^ a^^ts 
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Vc. M^jt ttd js ;;? thcj Other Ttrau, «ub- jit^ the Principal* jf:=: 
the Time, &€. x :=: (Hm ci^ Lofi, {jTr. ^ Then, thefe Q^ftto, 

htmg .placed as above direftedt will ftand ^''^fi^I]^^ • Oa 
(^wif tte%(9lfrM|»0rtheNatii]toirj^^ diatis» 

if koth Staliafi ««• direa, we :ftaU: JOM /^Ij^n « : J&^wAiat 



wM dmrek ao Tenn Qttderjtfcct thjid n8<»,:ithat~ii,.aAMU«:;ik 
yeqioired, «= ^whiA is fiiwy the fepond, - ''^J'*^ 

If jr be required, diat is, if there ht no Tenp under the ^oood 
• c6« PUce,>y^ rr %, wcgct, by niultiplyiag.by ^/x;^ :=i^ //« f 2^d« 

t 108. dividing by ^Af, we havcjf = f -^, «4iich is one ftart of finrtii^ 

thefiril, ^ ' " - ^* 

"Again, if jt be teqitiped, that fe/ilrtPMi thert^is no TenH tutder 
n ic8.^^^^^» tlieftfo)m>^jr;cc=:'ijjtebydiyidingbyjr^ Vl^get jrrillJ^ 

^, whiclvis the other Part of Tinnnr^ firft. - - 

Having thus proved Ae kJes to be true, andihewn tfielr Itfvdli* 
gations, when both Statings are di|:edl, we ought now to prove then» 
true alfo, viiien iiae Seating Is in^'rapahocal Proportion, sUid the odie/ 
direa ; foch, for loftance, as are ^ejfwtj o£ thie^Nanire of ^m^'m 
thefeccaid. .: . . ♦ . : . - ^' 

Firft then, as" / : :f :; jf inverfefy : i^ = Ad 'Principal Gaufe thi^ 

could do as much, m the Time jf, as/ co^ld.,in the Ti^ne / ^ then^ 



Che 4r<&^0r^;vKf to lioldfood IB-. ali^£afe;5. . . . 



Five 'Nc»jki 1X8 i .i^3'" 

40 = the Number o^ M«nv '3^fiich vas required. 

329* ^t^io^ 3*4^ ^.Ciarriageof iC. 40 Miles 
coft 9 Shillings, what ouijht -€he:€arriage of a Tun 

•mil 9riJ ::;;; .^o. i .tz ^: -^ 001 L ^'^ C; :^MtlS 3ik «ir 

Thei-^uifilbcfiB ';rjghtly..phccd- *.i^:j4.\!>«- g-^Si 
will ftandthmci xi \o :• i r v.;>i 5riit<j^*iA.5to is£ 
Hore^i^d^o Jierm qfidcrchjp>|hiidP}u»V^^ 

arc:theDividend and DiyiforiP^pgftiveljr^ v 36(» -^ 
40./fid]^o = the Shillings . required =: 4/. loj. for 
Anfwcr. _ , 




bv 36Um in 38 Divs ? ' - ^"^'-^ ^^^^^ ' -'^* ^'^ ^^^'^"^ 

;£ifi#4if&^. TheN^Bibers placed .5 •««* r;8ui^ 31^1 * 
in proper Order anpear thus : 36 -r-^S 
'^TO^^^rf i&Ari« fecdnd, 36'x 3y^i%X^4^^ 
Ae»Di»Wen<i,Hand.;^i>f « = 4a ±1 the* OivffoY-, • 'ih* <* 

22L* — 1026 tlie rtfquii^ ttfumW'of/A 

J4il V. %#«» 5- "If". §^ GlallcMis pC Priak fcrve 2.5 
Peitohi 120 Days, how many Days will 100 Gallons 

PerfoQt Days Galloi^s 

^iSaluHcn. Heretbe Numbersr ! 25 —,120 -- s^ 
Ml-ftand thus.: « *^ — loa 

Wherefore^ : by fi&tf0ra» i, -25" x i«o x 100 = 
Sfioooo 5r the 'Divi4c9d> and 56 x 12 =. 672 = the 

tmS^V^Soqqo^ ^Days.^JS./. 

'^^i.ScboUum. Mr. Stonehou/e, in his Arithmetic, 
.hinjis^. that the,/Stf/r we have now been explaining of, 
ishotiihivrt-fali becaufe, as he fays, it will notfolve 
^JUms whicfc rcouirc two inverfe Statings of the 
Rwi^i^^&^»y'9Xka chat, tho* it is generally fuppofed 

-M 2v fudb 
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1^4 Five NtrMBEft*. 

flich a Sluefim cannot be propoftd in the dduble Rule 
of Three, yet he thinks the foKowing l^e/Hon can- ' 
not be otherwile tnily anfwered, viz. " Suppofc 
•* 200oMen befieged in a Town, with Provifion for 
" three Weeks, allowing each Man 20 Oun<xs per 
*< Day, were to be reinforced with 200a Men more, 
*« ana were refolved to make the aforefaid Provifion 
*^ lafl: them 6 Weeks, how many Ounces mufl each 
** Man have per Day ? " Here the Numbers, being 
placed according to the Direftions in Art. 326, will 
ftand thus: 

Men Weeks Oz. * 

2000 •*- 3 — 20 

4000 — 6 

Which being read, according to the Meaning of this 
Rukj will fignify thus mudh. If 2600 Men in 3 Wcelis 
cat 20 Oz. what will 4000 Men eat in 6 Weeks .^ Biit 
this is not the Meaning of the ^ejii$ny and therefore 
this Slueftion does not belong to this Rule \ conft- 

Siently, this is no re^ Objection tp it.-l-^Further, 
is ^e/iion may, by the Method hinted in Art. 324, 
be franformed into ahdther, Tdlvable by one Statiqg 
o£ the Rule of .Three i|iverYe,'- aiidjo which thercfoipe 
ifi might have been referred 5 -for Inftance, 2000 
Men 3 Months is = 2000 x 3 == '6000 Men i l^oytb, 

^ and 400C Men 6 Months -s 4obo^x 6 1=± 2400b Men 
I Month -, whence the.^5/?/V» m^y ftand thus : Sti^- 
pofe there fe in a "*r6wn 'Provifion fufRdent to ferve 
a Garrifon of 6000 Men i Month,^ it 20 Ounces each 
per Day ; but, iV being thought, necefeary to hate 
24000 *Nfen in it i Month; it-is rec^uiredtoiSnd'hcrw 

* much e^ch Man miift cat^^r Diy. ,^' Here, by the ih- 
verfe Rule of Three,/ we have; if 6000 Men : 2oO^- 
:: 2400oMeninve?fely ': 5 Ounces.— 7V5?Wr, Theafcfeve 
^ejlion might alfo^ave been folved after this Mihlifr : 
6 Months being twice 3 Months; if tl^ M^ri wcfeMual, 
it is plain they muff eat biit ohe HSlf, ^'^r. ioO«?. fai*, 
perD2Cf\ but, the Men being double in JNumber, in Or- 
der to eat but the fa^ieQjianutyof ProYifio»> theymuft 
cat but 4 of 1 o Oz. r/Zc 5 .Qz. each Man per Day. 

CHAP, 
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Cy Simple Interest- ;h^5 

CHAP. XXI. 

Of Simple Interest. 

33^. TTI 7 HEN any Sum of Money is lent out, 
VV ^^ ^<^ much per Cent, per Annumy (that 
is, fb much upon i oo /. for i Year, which, accord- 
ing to Law, muft not exceed 5 /.) the Money which 
die Liender may demand as his Right, at the End 
of any Time, for the Lending of the above-mentioned 
Sum (called the Principal ) is denominated the In- 
tereft. 

334. The Ruk of Intereft is divided into two 
Parts, Simple and Compound. Simple Intereft is 
that which arifes only from the Principal firft lent, 
and the Time it continues lent : Thus, if the Intereft 
of 100/. be 5/. for i Year, the fimple Intereft of 100/. , 
for 2 Years will be 10/; ^U being for the Intereft of 
ioo/. for the firft Year, and the other 5/. for the 
Intereft of 100 /. the fecond Year. 

We have already Ihewn, in Five Numbers, the 
IJi^ethod of finding by that Rule the Intereft of any 
Sum, for any Time \ for whicli Keafon, we Ihall 
here only lay down a few Rules after the Practice 
Faftuon ; and thefe we (hall cooiprehend in two 
Cafes. V 

335. Cafe I. When the Time is Y^ars, ox Years 
and Months, work for x Y^ar as in Commifiion ; 
then /"fince for 2 Years the Intereft muft be twice fo 
much as for i Year, and for 3 Years 3 Times as 
muchj.fcff) multiply the Intpreft for one Year ;by 
the Number of Years, and Work for the Months, if 
any, by taking tb^ Parts the Months are of a 
Vear« 

.: 33^*^^^j^V^- What IS A« Intereft ^250/. for 
% Ye^rsi ^t ^i p^ Cm. pm Anmm ? 

•i ••:*.. . C 

• M'3' • • 250 
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25P Intcfcft for I Year = 12 : i c? 

5 :/ .1,. ^ xby 



iC- ^450^ 



; . cl»^ 1 



^* 337- ^^Mon 2- whatsis die' Ihtereft of' 284- /• 
per Annum ? - 

284 : 7:6 
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Money is at 4ot;»r^, T,rfiijra .#;:f !WM' 
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^ 339- %|Vw*S' Wh«tisclieImefeftof4JoA K>>. 
fori Ycarand4x>Da7s,at5/./«rCieitfjMr4«MfiJ* 

{,4110; 10 
ao : 10 : ( = 
liiteitftforiYeftr» 

JIow, if 365 Days : 20/. iO/. 6 if. :: 40 Days 
t 2/. 4#. ikC. j^j. i|£ ss ^ Inteieftftr 40 b«|B. 

••• 2o/. 10/. Si. 4. 2/. 4«. t li. %an, i^ a 22 /. 

15^- 5^- 3^^* --7^ = thi^ Interdi for i Tear and 40 
Days, which was nequittd. 

iVi^/f , We think Five Numbers ti good a Method 
of folving this Cafe as any by common i\rithmetic ; 
but the Operation by that ftule we fhall leave to the 
Learner for his Exerciie. 
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- CHAP. XXII. 
Of Compound InT£»bst. 

340. ^^Ompound lNTtitE.iT, or httt^ nptn In- 

\i ^^^» ^ ^^^ which arifes both from the 

PrincipaTand Intereft taken together aii:it becomes 

due \ u e. when the Intereft, at the End of the Year, 

becomes due, but is not patd^ that Inoereft is m^de a 

^J^q.r^^of the Principal •, and fo the firft Principal and 

^Int(^^^^^ added tc^thcr, becomes 

^^^^tt; jfc^incipi^ for the lecond Year ; and the Intereft 

^^^Xoi'^^tttd^^^ to tjie Principal for the 

^CccQnd; Yeat, jgly^'s the Principal for the third Year, 

"J^c. ad ifffmiturn. ' 6nc Queftioh v^fll be fufficicnt 'tp 

ihew the Method blTiblving this SLiile. ^ 

M 4 * 341. 
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210 .-7:6 P4i«^t fi^ Year 210 : 74^ 6^:0 

'- 5 In e ert ft fiirll Year idVio: '4'^ 
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Principal for the third Year 231* : 18:9:1 
ll^.fdNfor tte third Year 1 1 : ^i ; ir ; lacarljr 

An^. The whole AmouiitJis 245 : 1^ : 8 ,: 2 v 
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N0i€r Thcfc intcrefts might have been found more 
tompendioufly by Arf. 306. 

•*■ • 

342. ScboUimif Though the Law does not dloir 
compound Ifttereft to thofe Perfons who lend Money* 
yet itts ufoi in purchafing Annuities, freehold EftaceSi^ 
fe?c. which we intend to explain hereafter in its pro- 
per Place; an^lhall here only obferve with Mr. Md* 
coImj that, " abftradting from the Reafbo of the Law 
•* (which m»y. be the Encouraging of Trade, by em- 
•• ploying Money that Way rather than upon Intereft) 
*^ if taking Infiereft be at all juft, compound Interefc 
^* cannot be unreafonable. For, if I can demand my 

Intereft* when it is due, I may take that Incereft- 

Money, and lend it out again upon Intereft to 
^* any other Perfon \ why then may I not lend it out 
•* allb to the'' Perfon who has fny principal Sum? 
^* And, In Point of Right and Jufiice^ it is the fan>e 
" Thing if I tMtinue or leave that Intereft in his 
^ Hands : Therefo^iOi there is ithe fame Reafon that 
^* it fhould bear Intereft after it becomes due, as that 
^ the original Sum fliould do &." 
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CHAP. X3tlil. 
(y* Rebate, 6r Discount. 

143. T^Kbati, Dr Discoui^T, is the RuU by 

J\^ which w^ f nd either what prefent Money 

VriU pay a Debt, which cannot be demanded till fomc 

Ttpie to <:oiDf ^ .pr wba? muft be deducted or abated 

.. - 4 • 7 " out 




lyi Rebate^ «r Di*cou»t.' 

cd •, becaufe, if either the Perfon who is ta receive 
or he ^who is to pay the Money^ was to put it t^ 
Intereft for fo long a Time, he would h^w juft is 
ir.uch tb receive as the Debt. Whence it is evident 
the following Rule will J(ind the prefent Worth, viz* 
Find the Amount of xoq/. for the givep Tioic; thco 
fay, as that Sum : looL :: the Riven. Debt to the 
prefent Worth. Or, in other Words, ^ i Year, 1 2 
Months, or 365 Days : the Rate proppfed ;: the 
Time propofed : a fourth Number : Then as 100 -4^ 
that fourth Number : 100/. ;: giyen Debt : the pre* 
fent Worth. * 

351. Let it be here required,. for Exaniplc^ to find 
the prefent Worth (or what rea4y I^oney w31 pay 
the Debt mentioned in ^ejlion the firft, viz»). of 
jiio/. 10 s. due at the End of z Year^, , Rebate b^ng 
made at the Rate of 5 /. per CenL per Annum ? 

SoltUicn. Say> firft, if i Ye^ir : 5 7. LI ^ Years; 
xo/. = the Intereft of looU for i Years j be;K:e xqoL 
U the prefent Worth (or which is the fame T-hfpg^ 
would difchairge a.pebt) of loo/.v^^ Jio/. ?=: no/, 
payable at 2 Years End, C^fpquently, as |io/h^ iu 
prefent Worth 100/. ;; aip/. los. : ^gj/.yx gi i^qt^ 
nearly tz its prefentWof th*^ ^^E. L iW, if thcDif- 
count be required, 2 i.cX, 1 9/^ -r-- ^ 9 1 /. 7 /^.ji. -3 qri^ 
J 9 /. 2 J. 8 i. 3 qrs. very ne^r, = thf Difcount ajs befbr^ 
\ 352. Scholium. As this ii«/? is of Ufe in difcount- 
ing Bills paid before they are due, it may not he \v^ 
proper to obferve in this Place, {though foiD^dhxng 
foreign to our prefent Defign) that, according to 
^r. Clare ^ in his ToutVs Ihtrvdudicn to Trade am^Bu* 
Jine/sy '< the Ufance or Ufage of Merchants, with Rc^j 
*• fpedk to foreign Bilk of Exchange, to and from 
f ' London to Rotter dam^ Jntwerp^ or any Part of thf 
** Low Countries^ is one Calendar ,Mojith\,after, IthjK 
** Date of the JBill; dou^)Je ^y iancei. jjor^ I^cy^ 
Y i£c. Ufance from Hamburgh^ CoprAkigm^ 
* ^^ ,hdm^,Lubecky Strajburgh to London^ mQ contra^- h 
" alfQpae. Month-, tho* Bills jfjroni-.t6Qfe and other 
t'- *'';uift4iU Places are commonly drawn payable after 
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Vfage ef Merchants, ly'j 

* StgHt) bccaufe of the Uncertainty of tKeir Arri- 
*^ ral. Ufance from London to UJbon^ or Madridy is 
** twb Mbftths J to Leghorn^ Venice^ or any Part o^ 
^' thi Levant, is three Months, and r^/i/r^ . ' 
. -• w After Bills of Exchange become due, whether 
** inland or foreign, payaWe at Sight or otherwife, 
*• there Are, by Cuftom of Mefchants, certain^Days 
•* erf GHrac€i allowed the Accepter over and above the 
•* Time pt^fcribcd hy the Bill, which are more or 
*• lefs, according to the Ufage of the Country where- 
•* in ihey are to be paid ; as, in Rotterdam^ they al- 
*• low three D^ys 5 Roucn^ five j Pom, ten •, Ham* 
^ hunby twelve ; yiniwerp and^ Mad^idy fourteen j . 
•'* and London always three : And, on the third Day, 
** before Sun-fct, Payment inuft be demanded on 
the Part of the Prefenter •, and, if not complied * 
with, the Bill rauft that very Day (being the ut- 
moft Time alloyred by the Law for that Purpofe) 
^* "hi noted, in Order to be protefted for Non-pay". 
•Anient. * 

** If a BiH fall due on a Sunday^ of other great 
•* Holiday, it is to be demanded and paid, or jpro- 
•* tefted, the Day befofe.'*^ ' ** • 

' ^53- Ss^i^ 2. Suppoft a BUI of Exchange for 
800 A dated at Ant'Hoefp the igth of September 1755, 
« double Ufance, is accepted ' at Lbndon, and Pay- 
ment offered the Second of November^ 1752 : What 
Moni^ muft be then recelwd, R'ebate being made 
at the Rate of 6 /.' per Cent, per Anrimn ? 

SotUtkn. In September xhtT^ remainri Days, Or* 
tokt 31, November 19, JDays of Grace 3, the Sum 
of 'diole Numbers is 64 Days = the Time the Bill i^: 
tfutr; 'but Paymjent is offered in 1 1 -f- 31 + 2 = 44 
Days, •> 64 — ,4\. i= 10 Days = the Time the BiU 
is paid before due,, for which Time the Difcount is 
lo be Computed ; and therefore tKfc firft 3tating is. 
If ^65 Day^ : 5760 Farrilings {h:. 6J.) 11 20 Days 
*: 3 1 5 "Fkrthfng^s nearly,' and the fecond,.as 96315 
FarHiings'(=iir rob/. *-;f 315 Fanhing^y': 96000 Far- 
thihg;s (^:3; ick5/;)*^:< 57fircrco"'Fahhtngs*C=± -fiOt)/. 



Mtmeytto. be receiyed/ / ^. J£. /. • - --^ '-' -o^^ - (--^^ ji' 

becaufe,., as has. been already, hjinte^ ^ej^&wd<xa^ 

nist alrow -of.^ compolind Interelt hefeih. 'We fiavc 

on 

to 

fore it falls due, the Payer ought to be well fatis 




fhdrdj^v^ec'aufe, i^'^the. Receiver " ^Qul^.^f^l J^?^^^ 
" it^failsdue, hfe Will be Uable tprDj^yit tp.fH^^ 
** mitteirs Order ^fec-pnjl Time. , .,.„(.,, , .;, . .• 

^ - - J 
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^UATION^pC Payme|it3, is a, 
^ which when feveral Debts are piy4l?le.l^^ 
. Times (and are not fupppfed tp j^e^r^^Cj^ 

rcff^' till .after 'the Time when they become dii^'jWL^ 
m^y be able to determine fuch a Time . for ?^mai£j 
of all the Debts, that neither ^thepjcbtor nojvC^^ 
tor may be wronged thereby i.an^ jtW.gnding^f^^ 
a Time is called cqu^ing die Times of Paym^^,-^^^ 
reducing them 'to orte^- .^ 

35^- The common Method of working xK^ Ruky 
is, to multiply the feveral Sums by their refnectivi-^ 
Times, and to divide the Sum of all thefe Products 
^ by the whole Debt, indthe QuQticrit,ihence arifing,is 
called the equated Time, for Payment of the whole 
Debt. . . . '. : ' . ' ' ::.\.\ .^ . 

:. i57' Example. Suppofe-^owes^aoc/. to bejpaid 
; in.z Years, and 2 00 A .to, be. paid ii a leir-v^ i?^at?&^ 
th^ proper Time for payinig thc.^iKde.5^e^.tJE»^prf-.^ 
i "^^.f :^^ Trp^ble of two MccriBgfe)^t -the Rate ef 
. 5/. per Cent . pzr Jnmtm^ Sim^l^JnxttdlEi^^ -^^3 :::':;sii 
,Sohtum. In working this.by.tbfe abote^donftinefn 
%^w>.' Vve }i^ve notjiirigito doiwa^hil^ Kit«"^WH^^ 
,:. - * ' tereft, 




tc;i^jii:lMlC woHc thu$, 205 X 24 (the Months in 2 
Years) = 4920, and 200 x 1 2 (the Months in i Year) 
=^«4M> ib^.49«o + 2400 ss 7320^ and 2QS -+- 

2bcl = 405, Laftly, 7320 -r 405 =18 -^ Months 

s:^ 1 Year 6 Months and-^— of « Month, for the An- 

405 

fwcr. ; , 

358. Scholium. Though the aliove Method is that 
which is commonly ufed, and taught, in moft arith- 
metical Book3 and Schools, it is not true ; however^ 
we ihall not here tire the Reader's Patience, by flay- 
ing to demonitrate the Fallacy of this, and fome other 
Methods, given by arithmetical Writers, for folv- 
tng this Rule ; for, when we give the true Solution^ the 
Demonftrating of that to be true will be a fufScient 
Demonftration, that the above, and all other Me- 
thods which do not agree with that, are {dlkr «Far- 
tKer, amongft all the Treatifes of Arithaieticw^ 
have'C6me to our Hand, (and ttiefe'nota few), we , 




b\lt as neither this Gentleman §,'^160: our own Solution^ 
coafd^ b6' undetftobd' by th^Lear^^ in this Place, 
atliris an accurate dofutiqi^h bj.it. of fittle Moment in 
Birfiniffi, "' ^e fhaM' defci^ giving 'a.;true .Solution^ till 
we treat of Decimal Arithmijtic. _^ \ 
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Bahter^ thefrjl Sort. 
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359kT)ARTER is the i2«& by which Merchants 
;:, j3 proportion the Prices^ pr Quantities of theit 

Good8^.^in,fuchia Manner, that in exchanging them 

heithcr may fuftain a Lofs by fuch Traffic. ' 

j^p-,. J3arter is divided into two Parts, called by. 

Au?lK>r5 the ficft: and . fccond Sort. Sort the firft i* * 

when 



i*j6 Baxter tbefirfl Sor¥v 

when the Rate and Quantity of any JGnff of Goodji 
and the Rate of any other Kind of Goods, is given 
to find the Quantity of thefe Goods that muft be ex- 
changed. f^cU, Both thefe Rules are folyed by tbp 
Rule of dire£t Proportion. 

3^1 . Example i . Two Men William and Jhofnas bar- 
ter ; fi^lliam hath 45 Yards of Cloth at 4J. €d. per 
Yard -, and Thomas has Sugar at 7 d. per tb ; how much 
Sugar ought Tbcmas^o give Wtlliam in Exchange for 
his Cloth ? 

Solution. Firft by the Rtde of Three direft or Prac- 
tice, find what is che Value of 45 Yards (of Cloth) at 
4/. 6d. p^ Yard, which is = 2430^-, then^ wc arc 
to find what Qiiantity of Sugar is eq^al in Value to 
2430/f, and V we fay by the Golden Rule^ If yd ; 

I lb :: 2430^. : 34.7 -^tb =;: by Reduftion 3C. ojr. 

I I tb and ^ of a lb, for the Anfwcr. 

362. ^ejlion 2. j<ibn 2S\^ James barter thus: JobH 
fells James i co Dozen of Rabbit Skins, at i j. per 
Dozen ; and is to have in Return, oijames^ Hats of 
two Sorts, viz. of 5 Shillings and 9J. each, and 
of each Sort an equal Number. It is required to 
iSind the Number of each Sort ? 

Solution. Firft fay, if i Dozen : \s.ll lOoDdzeil 
: 100 s. = the Value of the Rabbit Skins. Now, 
5 J. -f- 9 J. = 14/. = the Value of 2 Hats, viz. 1 of 
each Soft. Whence, we have this Stating, if 14 jr. : 
1 Hat of each Sort 1 : 1 00 j. : 7 -y^j. or 7 4- = the Num^ 
ber of Hats of each Sort ; but, -fiw=€ ih e f c is ln o fc ch 
Thing as felling a Part of a \i.2X.^Jchn ought to have 
of James 7 Hats of 5 ShilHngs each, and 7 Hats of 
9 J. each, and (4. of 5 j. and ^ pf 9^^ or ^ of 5"4r^or 
of 14J. =:) 2 Shillings inMoney.— But if the Number 
of each Kind was act tp have been £/qua), but in a 
given Proportion to each other, then we work as ift 
. the following ^lejlion. 

363- ^^ftioTt'i, Suppofe'twoMen.yfandiS'brlj^erj 
yf. has 210 Yards of Cloth at 4 Shillings ^et Yard, 
which he exchanges with B for Spoons af 5J. and Tea 
&[)oons at IS. each •, and being willing, that the Num- 
ber 



s 



bfcr of Urge SiSDons fhall be,' m^ the Number of T*l* 
Spoons^ 4» 2 t6 5, that isi f6f evftry 2 large Spoons 
§c 15 . willing, to have. 5 Tea-Spoons : It is Required 
to find how many Spoons of each Sort A ihuft h^vc 
for his Cloth ? 

Sfiluiion. t^irft 210 Yards, at4J.p^Yai*d^ are equal 
in Value to 2 lo x 4 = 840 Shillings ; and 2 Spoons at 
5 J. = 2x5=1 o Shillings ; and 5 Spoons, at 2 J. each> 
fc 5 X 2 zr: 10 Shillings, whence 10s. x ioj. = 20 j* 
t= the Value of 7 Spoons, viz. 2 Spoons of the large 
Sort, and 5 iTeafSpoonS ; whence, as often as the 
Value of the 7 Spoons, viz. 20 J, is contained in 840 
Shillings^ fo many 2 Spoons of the largei', and alfb^ 
5 Spoons of the fmaller Sort, muft be taken.; v 840 . 
*;?- 20 = 42 = the Times that 7 Spoons, ^iz. 5 of the 
Icfler, and 2 of the greater, is contained in the whole- 
Number of Spoons 5 v 42 x 2 = 84 Spoons of t\)fi 
liu^ Sort, and. 42 x 5 = 2 1 o SpoortS of the lefler 
Sort) andi for Proof, 84 Spoons at 5J. each = 420/. 
and 210 Spoons at 2 s. each tss 2 10 x 2 = 420 j, afid 
and 426s. + 42OJ. = 84OX. the Value of the Spoons 
= the Price .of the Cloth as aboVe. ^ : : . 

. The Operation for the Nunibfer of Sp^ons^ pfer- 
ha|»i if round by the following Method ,1 may ap-* 
pears fomethiiig ilearer to the Learner/ By the 
above, 840 Shillings are t±: the Value of thieClofh^ 
and 20 J. = the Value of 7 Spoons-, '/^ by the Gblden 
BMki if 20 i.: 7 Spoons:: 840 j^: 294Spooiisi - BUt 
tfaefe Spoons are' to be divided into two Numfeftt^ in 
the Proportion of 2 to 5 ^ whence, by I^'ello^fliip^ fts 
2 + 5 = 7 : 294 1: 2-: 84 us. the Spoons of the la/gef 
Kind ; .and as. 7.1 I94 :: 5 i 210 = the Number of 
Spoons . of the lefler Sort. And 84 + 2 15 = ^94 
Spoons as abovt^ for Proof. 

• CoroUary. Hence follows th^ Reafon of the firft 
Method pf Solution^ For liere in One Stating wd are 
tpr multiply by 7^ atid divide by 20 ; and^ in the other 
two Statings, we ire to multiply the NUhibdr that 
comes oiit by the above Stating' by 2 and 5 refpec- 
tiycly, ,and divide .by 7 -, whenccj as we are both to 

\: ■ j<- - - niuK 



17^ Barter the feeond Sokt : 

multiply and divide, by 7, it is plain the Anfwer will 
bf the fame if we entirely omit the Seven, and only^ 
divide by 20, and multiply the Quotient by 2 and 5 
ycfpci^iyely. 
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Barter the f^cond Sort. 

^64. "DARTER the fcco^d Sort fhew% if one 
'1j Mw raifes the Price of his Goads, \ovf, 
S^Uch;another ou^t tp raife the Price iif Jus Good^ 
lift bartex with the former, 

365. Siuefim.i- ^hajth Sugar at^dL^te readji 
Money* but in Barter will hdHt^d.prVk^ amjl B 
h^lh CQrn at 3 s, 6i. fer Bufhel ready Money : Wiiat 
QUght, B tet hayejp^ Biifliel to b^ter with^?v 

Solution. H^re.it is evident, that as ^6^. j jd. :* 9^. 
6d. : \s. idy the Barter Price of 5's Corn. ^E^L 
- 5^6^* SckoUun^. It ijs^ common amongft Authors 
tp find the Barter Price, in Order to find the.Qjiafi-' 
tity .of Goods thatmufthe given in Exchange-, toti 
thfe i$ certainly gcang a round-about Way tp no Pur- 
ppfe.; fpr, if the Prices are ratfed pmportionably, there, 
ego nothing* be gained by ehher Party by .raifing them^ 
and therefore it will be the fame Thing to copipute 
th^ Quantity by the ready Money Prices ; ^fhence^ 
for what may be done by one Statfaig, it is commi>n 
for moft Authors ta make two. For Examplsy if in- 
tlje abpyg^^wn it had been demanded, how .muck 
Corn B ought to give A fpr a given Quantity of Su-' 
gar, moft Authors wouJd lay, firft, as .we have done 
in* the dbovc Solution^ and then, if ilfe- : 7^* ; J given 
Quantity : the Barter Price of JH Si^ar ; and then» • 
if 4/, j</. : I Bulhel;: the Barter Price of ^'s Sugar: 
the Bufliels of Corn required ; making in all 3 Stat- 
ingsi whereas there are but two neccflary ; viz. firft, 

if 
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if iHh. : 6d.ll the given Quantity : the ready Money 
'Value of yfs Sugary and then, if 3 J. 6d. : i Bufticl 
C: the ready Money Value of yfs Sugar : the Bufliels 
required. ,. . 

367. ^eftian 2._ A and ^ barter ; A hath lobo Ifr 
of Sugar at 6d. per Ife ready Money, but in Barker 7 ^. 
per ^-9 Vhich he fells to 5, for which he will hav€ 
^^ df the BafteJ" Piice in ready Money, and the reft 
in Corn v now Bh Corn is 3J. 6d, per Bufhel ready 
Money : It is required to find how much in Moneys 
and alfb in Corn, B mud give d for his Sugar? 

Solutidn, Firft, find, by ^he Rule of Three direft or 
f^raftice, the Value of loootb at 6d. and yd, perUt^^ 
tr= 25/. and 29/. 3J. 4^. refpeftively •, ^ of which 
iaft, orthe Baitef Price, is=:9/, 14.^. r^d.'iqr. nearly 
t=z the ready Money to be paid by the ^fcfti?n. Now, 
fince * it is the fame Thing in Effeft, whtthtrr we con-r * ^5^ 
ftder the Goods fold by the ready Money or Biircer 
Price, we fhall chufe the ready Money Price ; and 
•." 25/. •^—9/. 14^. 5^. iqr.zz. 15I. gs. 6d» ^qrs.ziz 
theValueof theCorn, and •.• if 3J. 6d. : i Bufhel I! 15/4 
5 J. 6d\ 3'qfs. : 349 Bufhels and -^-^ of aBufliel, 

Note^ The Solutions given to ^ejlions of the Nature 
6f this, by fonle Authors, are not true. For they 
take the pfopofed Part, here -J-^ and fubtraft it both 
from the feady Money and Barter Price, and then 
fey, as the firft Remainder \ the fecorid ; I 5's ready 
Money Price : his Barter Price : But.this Proportion is 
falfe ; for jB's ready Money, to his Barter Price, ought to 
be in the famd]^atio as -4's ready Money to his Barter 
Price, and not in the Ratio of the above Differences. 



CHAP. XXVII. 
LOSS and GAIN. 

sCS.ririittlS is the Rule by which Merchants 

I and others compute their Lofs or 

Gain, it is divided into two Parts-, in one the 

Continuance of the Money or Goods in Trade 

N 2 is 



L OSS and GAin. , 

is not taken into Confideration, and for that Rearoff 
is called Lofs and Gain without Time •, the other, 
bccaufe in it we alfo confider the Time, is called^ 
Lofs and Gain with Time. Both thefe Rules being 
f afily performed by fuch as underftand the Golden 
Ruhjwc fhall be very compendious in illuftratingthemL, 

369. Example i. A Man bought 384 Yards of 
Clorh at 4 J. 6^. ^^r Yard, andfellsitat 55»jp^Ys^rdy 
what did he gain by it ? 

Solution, This may be folved by two Statings, viz. 
byfindingwhat384Yardscometo at4J. 6d.pefYzrd^ 
and alfo at 5X; for it is evident the Difference of 
the Values thence arifing miift be the Gain required. 
However, it is better folved by one Stating thus : If 
it be bought at 4.S. 6d. per Yard, and fold at ^s. 
per Yardj there mud be gained §s. — 4.S, 6^. = 6d. 
on each Yard, and •.-, if 1 Yard : 6d. il 384 Yards 
:<)L 1 2 J. =theSum gained on all the Yards. ^E.L 

370. ^cjiion 2. If a Perfon buys 50 Yards of Cloth 
for 12/, how muft he fell the Cloxk per Yard, to 
gain after the Rate of 10/. per Cent ? 

Solution, Say firft, as 100/. : (100/. -f- 10/. =) 
no/. :: 12/. : 13/. 4/. = what he muft fell the 50 
Yards for, •.• fay, if 50 Yards : 13/. 4 J. II i Yard 
; 55. 3 (:/. 44 = the Price per Yard. ^ E. I. 

Ncte^ This ^ejiicn might alfo have been folved 
by firft finding the Value of i Yard, as bov^ht ; 
and then finding how that Price /^ Yard muft be- 
raifed, to gain 10 1, per Cent. 

(c^ See Mifcellaneous .^f/?/^«^ at die End of tliis 
Volume. 
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Loss ■a?7J Gain with Time. 
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371. /QUESTION I. If I.buy,aoth at 2s. SJ. 
Nr per Yard, and fell it at 2 J. lod. per Yard, 
to ^ be paid in 4 Months ; what is gained per Cent, 
per :dnntm ? 
,■.:-• - This 
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This may be folved by two Statings of the Rule of 
Three diredt, viz. by faying firft, as 2S. Sd. : {is. 
lo^. — • 2 J, id. =z)'2d, II loo/. : 61. /;/. = the 
Mdney gained by tool, in 4 Months-, '.• fay^ if 4.* 
Months : 6L gs. II 12 Months : '18/. 15s. thti An- 
fwef . - It may alfo be folved by 5 Numbers thus : 

</. I of a Year .</.♦. 
32 I 2 

24000 — — 3 

Here the Blank falls under the third Place, and 
therefore, by the fecond Jheorem of that Ruky we 
have 2 X 24000 x 3 =: 144000 for a Dividend, and 
32 X I =:= 32 for a Divifor, and •.• 144000 — 32 =; 
4500^. = 18/. i^s. for the Anfwer, as before. 

372. Corollary. .Hence it appears, that, fince lOoA 
and one Year are always two of the given Tern^s, 
any Three of the other four Terms being given, 
the other may be found by t\it Rule of five Numbers ; 
which we fhall leave for the Learner's Amufement. 



CHAP. XXIX. 
Of EXCHANGE. 

373. T TNDER this Head, yft propofe to (hew 
. 1^ the Method of computing, what Sum of 
Money ought to be received in one Country for a 
certain Sum of a different Species paid in another, 
with other ^ejlions relating to fuch Exchanges. 

374. The current Rate of Exchange betwixt any 
two Countries rifes and falls, upon every Occafion 
depending, in a great Meafure, on the Plenty or Scar- 
city of the Coin, £s?r. but t\it Par of Exchange, that 
is, the real Value of any foreign Piece or Sum, be- 
ir\g always according to the Weight and Finenefs 
of the Coin, remains fixed, unlefs a new Kind of Coin 
be ftruck. 

■375. The chief Places, with which England ex* 
changes, being France^ Itafyy Portugal ^ Sfain^ and 

N 3 Hoi- 
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Holland^ it will be convenient to give a fhort Ac- 
count of their Money, and, 

I. Of France. 

At Paris y Lyons^Rouen, Sec. they keep their Accompta: 
in Livres, Sols, andDeniers, which are thus divided; 

12 DeniersT fi Sol 

20 Sols ( \ I Livre 

3 Livres \ 1 i Crown old, or Crown 7«r»^/j 

5 Livres J (. i Crown new. 

The French exchange with . the Engli/h by the 
French Crown ; the Par of the Crown Gurnets is 4 j, 
6d. * Sterling. 

TheCourfe of Exchange between London ^^d Par- 
■^ \» '^7^ fis^ October 26, 1756, was ^od.per French Cvov/n, 

II. Of//^/jy, 

376. In Genoa^ Leghorn, &c. they keep their Aq- 
corhpts in Livres, Sols, and Deniers. 

At Genoa 5 Livres 7 C pj^^^ ^^ ^j , 
At Leghorn 6 Livres It ° ' 

They exchange upon the Dollar, or Piece of Eight, 
the Par of which with England is 4J. 6 J. Sterling, 
^Q nS^^ The Courfeof Exchange, between London andC?^- 
nca, 0£icber 26, 1 756, was 46^. ^perVitct cf Eight, ox 
between London and Leghorn /^']d.\. 

III. Of Portugal 

3^77. At Lifbon^ Oporto J &c. they keep their Ac- 
counts in Rees, of which loco == i Mill-Ree. They 
Jii '^v 2 exchange on the Mill-Ree, the Par of vvhich is 6s. 
' '* Sy. 2 jrj. Sterling. The Courfe of Exchan^^^o, be- 
tween London and Lifbon, OBober 26, 1756, was ^j. 
4.d,per Mill-Ree ; and the fame between London and 
Oporto. 

W, 

^* Englijh lawfi^l Silver Coin is called Sterling '^ concerning the 
Derivation of this Appellation there are various Conjed'arcs, fome 
deriving from the Efterlings^ fome of whom were employed by King 
Richard the Firft, on Account of their Abilities ; other* ffom the 
Saxon Word Stir^ d Rtjlc- of Stand ird^ £#tf. 
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IV, Spain. 

378". In Madriiy Seville^ &c. they keep their Ac- 
compts in Maravedics, Rials of Plate, and Pieces of 
Eight, otherwifc called current Dollars. 

Note. ' 

34 Maravedics 7 _ f i Rial of Plate 
8 Rials of Plate J ^ 1 1 Piece of Eight. 

They exchange on the Piece of Eight, the Far of 
which is* 4. J. 6d. Sterling. The Courfe of Exchange ^v^,, 

between i>»fe» and Madridi OSlober 26, 1756, was '^>^?-^/'^ 
3^8 d. per Piece of Eight, 

V. Holland^ Flanders^ and Germdtty. 

. 379. Ih Amfi^dam^ Antwerp^ Brufelsy Rotterdam^ 
Hamburgh, Sec. they keep alfo their Accompts in Fhmjb 
Pounds, Shillings, and' Pence, or in Guilders, Sti- 
vers, and Penninjgs. The Flemijh Pound, Shilling, 
and Pence, are divided like ours, viz. 



12 Pence 
20 Shillings 

1 6 Pennings 

6 Stivers 
20 Stivers 

6 Guilder^ 
30 Stivers' 
50 Stivers 
63 Stivers 



'^ r 1 Shilling, or, as they 
> = ^ call it, Scbelling. 
1 w Pound. 

Note alfo that, 

I Stiver. 

I F/(«w^ Shilling. 
I Guilder. 
►►5=:^ I Flemi/h Pound. 
I common Dollar. 
I Specie Dollar, 
I Duccatoon. 



Hence i Stiver = 2 Pence Flemifb. 

They exchange with the Englijb on the Pound 
PIemifi>y the Par of which is 38 J. sd. Flmifh = lU 
Sterling; The Courfe of Exchange bet,ween London 
zndi Amfterdani, the zSthoi OHober^ 1756, was ^6s. sd. 
at 2 X Ufance/ or 365. 2 i at Sight. It ought alfo 
to be obfcrvcd, that in the Low-Countries^ Hollandy 
GermatPf^ &c. their Money goes under three Deno- 
minationS) viz. common Money, Current or Ca(h 

N 4 Money, 
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Mo^j^y ,' and Exchange Money, or Money of - the 
f^k. ThtU common Money, coqfiftipg- of- tjieir 
coarfe Pieces, is chiefly ufed by the poor People, 
But the ciirrent Money is a better Sort, ^njl is th^ 
• JawfUl Money for paying Pebts, fc?r. As for the 
Earchange Money, or Monty deBanco^ itisthcfineft 
and beftiof their Gold and Silver Coins ; and on th^s 
it is, that the Par of Exchange betwixt Nations is 
fixed, and with this Bills are. generally paid; but, if, 
at any Time, it happens that there is not a fufficient 
Sum to pay the Bills, then Merchants are obliged 
to receive current Money ; and, in Confideration of 
its being worfe than Exchange Money, they are al- 
lowed to receive fp much fer Cen4. more than ttey 
would of Bank Money, as the current Mqney is 
:worfe than the Ban|: Moi>ey, \^hich is ufwally from 
4 4: to 5 per Cent. 

: * 3&0. In Order the better to diftinguifh the difierenj 
^j^ihds of Queftions which are of^moft Jjity or frer 
^uently occur inBufinefs, wq'fliall treat of'ihem by 
^<sff oi Cafes. . 

r Cafe i. To find the Nu^lber of one Species of 
Money, tha^ is. equal to any giv^n Number of ano- 
ther Species. 

Epcample^ or :^(f/im I . What Sterling Money muft 
be paid in Lomon to receive, in Paris 500 Crowns, 
iExchange at 4>. \d. per French Crown ? 
. Solution. By the kule of >Three dired, it will be, 
if I Crown : ^s. 4^. ;: 500 frowns ; 108/. 6s. Sd. 
l^vte^ It may dlfo be wbi^ked by Prafticei ' 
' 3S1. %^/<?» 2. Change 400/. ioj. Sterling into 
Pounds i%«j/&, Exchange at 33 j. Plemjh per Pound 
Sterling? »••'"-■ ...'•* 

' . Say, 'as 20. Shillings £«g^Zjfl : 35 Shillings FUmJh 

:: 8010 Shillings '£«^i^ (= 400/. loj*): 13216 j, 

e^- = 660/. i6s..6(d:Flemi^. . Q^E.L ' • . 

.' "^ ^Si.^efiion 3. Change 500 Guilders, 10 Stivers, 

. *:ipto\£ii5f/j/& Money, Exchange at s^s. 6d. Flemi/b' 

ierl. SterKng? - 
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Solution, Bccaufe 20 Stivers = * i Guilder, 500 •STP* 
K ao -f^ 10 =^ looio Stivers, and •.•, i Stiver being 
;?2 -f 2 Pence Fkmijby we have looio x 2 = 20020 1 379- 
the Fkndjh Pence in the given Guilders and Stivers ^ 
whence we have this Stating, if 402 FUmifljVtTiQt 
{viz. the Pence in 33/. 6d.) : 20 Shillings Englijb 
f r 20020 Flemifh Pence : 996 and -^^r Shillings JEht 
glifby == 49/. 1 6 J. and -^^ of a Shilling. 

382. Hitherto we have fuppofed the Propordoit 
betwixt the two Species is given direftly 5 however, 
fometinies it rnay happen^ that the Proportion be- 
twixf the two Species is not given direftly, but with 
Reference to a third Species, whence will arife fuch 
^leftions as the following : ^efiion 4. How man; 
Crowns, ^t 4/. 6d. Sterling each, ought to be paid in 
Exchange for ioq Mdidores^ at 27 Shillings Sterling 

each ? 

Soktion. If I ,Moidore *. ly s. II 100 Moidores i 
2 700 J. = their Value in Shillings Sterling ; •.•fay, 
if 4 J. 6d. : T Crown II ijoos : 600 Crowns. ^E.t. 

Bu^, if the tiireftRule of Exchange tetwixt Moi- 
dores and Crowns had been demanded, then we. 
Ihould fay,^ if 4/. ^d. : i Crown ;j 27J. : 6 Crowns 
=z a Moidore. ^E.L 

383. ^uejtion 5. fhe Rate of E?cchano;e, betwixt 
London and Pans^ being 4 J. 6d. Sterling for i French 
Crown, and, betwixt P^m and '-4«2/?^^^»^? /^French 
Crowns for 20jShillings jRfeiw^ -, what is the Exchange 
betwixt London and Amfterdam ? 

Solution. Say, if i Crown : 4 J. ^d. I! 4 Crowns ^ 
1 8 J. = j^ French Crowns =:: 20J. Flemtjhy •.• the Rate 
of Exchange, according to the above Suppofition, is 
18 Shillings Sterling for 20 Shillings FlemUh. 

384. Sometimes the Proportion or Rate of Exchange 
may be given betwixt one Country and another, betwixt 
this other and a Third, betwixt this Third and a Fourth, 
<sfr. to find the Exchange betwixt any two of thefe 
Countries dircftly. This may be done by the Rule of 
Three, and the Number of Statin^s will be 2 fewer than 
there arc different Species of Money j an Example will 

make 
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make thi^ plain, ^eftion 6. . If the Exchange betwixt 
London 3,t\d Am/ferdam be at i/. Sterling for J2 Shillings 
Flemi/h\ and htt^ixt Amjierddm zni kijhon 8 Shillings 
Flemijh for i Miil-Ree, and betwixt Lijboft znd Paris 
500 Rises for i Crown ; what is the Rate^ of Ex- 
change betwixt London znd Parts ? 

Solution, Say firft, if 8 Shilling Flemijh : i Mill- 
Ree :: 32 Shillings J^'&w/Xs il. StctWngper ^ejfion) 
: 4 Miil-Rees =s i/. Stferfing; ••• fay agaia, if sod 
iRees : i Crown :: 4000 Rees (= 4 Mill-Rees = i /^ 
Sterling by the firft Stating) : 8 Crowns == i /. Ster* 
ling, /. 4. the R^ate of Exchange betwixt London and 
Paris, is S French Crowns for i/. Stetling, ^. E. L 

Note, In fblving ^eJKons of this Nature, it is com- 
mon, for the z>,^« Jtrnfierdtm' Lijhm^ Parit 

more ready If i /.',=: 3 2 j. 
Perception, to Zs.'zz 1000 Rees 

placetheNum- 50oReesc=:i Crown 

- bers ofthe ^e- • .^ ^ — • 

ftion as in the i /. = 3^ s. d:.400Q Rees^ss 8 Crowns: 

Margin. And = ■■ ' »■ — 

then, under each Column to place theNuniber e^ 
each Species equal in Value to the given Number of 
the firft, as they come out by the above Statings ; 
and then may^ be feen, . by Ihfpeftion, not-only^the 
/ Rate of Exchange betwixt the firft and laft menti* 
oned Place, but alfb betwixt any two of them. Hence 
alfo it is evident, that the Number of Statings is one 
fewer than the Number of given Equations; 

385.. From what has been faid, with a little Con- 
fideration, .may be eafily deduced zRuIe for finding, 
by only, one Divifion, how many of the laft Species 
are* equal to the given Number ofthe firft, ifiz. Mul- 
tiply continually all tha Confequents, i. e. the Num- 
bers on the Right-hand of each Equation, for a Di- 
vidend •, and the continual Multiplication of all the 
Antecedents, {viz. all the Numbers oh the Le/t- 
hand of the Sign of Equality) except the firft, will 
mvc the Divifor* 

For 



EXC3HANQE. i.87« 

• ¥or Ex^Pfple^ in the above ^4/?i?», 32 x looox i =: 
%ZQoo i^ the Diyidend, and 8 x 500 qz 4JO00 = the 
Divifor, ^ad ^2000 -J- 4QOO z= 8 Crowns ajs abovC;. 

NotCy If it be required how many of the laft Spe- 
cies are equal to i of the firft, then it is^ evideiit we 
muft divide by the Number of the firfl^ unlefs as in. 
this EKom^e it be an Unit. . 

The Reafon of this Rule ^ill be fui^cientJy fhewa- 
by hintina that it appears, from the ^^ve Stagings,, 
that the Confequents are the middle Terms, and 
therefore to be muhiplied ; and the An;i;ecedcnt& are- 
in the firft Terms of the StatingSj^ and c;onfeqpeni;ijc^ 
by the Golden, i?^/? Divifors. 

386, Since, as often as one. Number is contained*. 
in another, fo often m^uft the 4- of that Number be 
contained in that other, and fo often muft -J- of that 
Number be contained in that other, and generally 
fo often muft. i Part of that Number be contained 
}n ^ Part of that other, it follows, th^t, if both the 
pivifoi; and Dividend can be divided by one andth» 
f^ine N!umber, the taking their refpedtive Quotients 
for a Divifor and Dividend will produce thei fame 
Nuipber for Anfwer -, and hence the Rule/ia Art. 385. 
will frequently admit of confiderable Coi>traxSlions j 
for, if any of the Antecedents are tlie fame ^ fomc " 
of the Confequents, thofe Numbers which are the 
. fame in both, may be omitted, and only the Pro- 
duds Qf the remaining Numbers be taken for the 
Divifor and Dividend. Qr if any two. Numbers,, 
one in the Antecedents, the other in the Conie- 
quent-s, can be divided by one and the fanie Num- 
ber, they may, and their Quotients be itaken for, 
Fa&ors, inftead of the Wholes, in finding the Di- r 
vifor and Dividend. 

For Exampky in the above ^uejiim- the: Confequents 
afe 32, I poo, and i, and the Antecedents 8 and 500 5 
here both 32 and 8 can be divided by&, which. being 
dpne>theNumberswillbe4, lOop, and i for the Con- . 
fequents^ and i and 500 for the Antecedents^ but,- ~ 
hpr^ being i in e^ch, we may omit the i^ and theo the 

Num- 
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Sterling. Or the Rcafon 6f this may appear by on^ 
\y refleftingi that, fince the Paris Merchant received 
more than his Ord^r at Lakdcn^ he ought to pay ptO;- 
portionally more than his Order inReturn a.t Amjier- 
4am\ and *.* we-may ftate as afakMre, pr, wHidvis 
the fame Thing) as 4J. Sterling : 4.S. 6d. Sterling :; 
34 J. Flemijh : the AniWei* as above. . Or if 4/. 
Sterling =s what he Ihduld receive /^^ his Order : 34 
Shillings Fleniijh =: what he would pay per his 
Order \\ 6d. ::z what he receives per Crown more 
than hk Order : 4 j. 3 ^. Flemijh zs what he muft pay 
more than by his Order, for i/. Sterling; •.• 34 j. \ 
4- 4 J. 3^. == 38 J. ^d. Fletnijby for i/. Sterling, as l^ 
the above Method. 

394. And if the Courfe of Exchange hid bcor? 
lefs than the Order at London iov i French Crown^ zi 
fuppOfe ^s. 6d. Sterling for i French Crown, then it is 
realonable, that, as the Paris Merchant receives lefs 
than his Order at London^ there ought to be proportio- 
nally lefs paid inReturn ziAtnfterdam^ \-, fuppofing 
other Things as in the above ^ftion^ the Stating : 
would be, as 4 J. Sterling : 3^. 6d. Sterling il ^ 
Shillings FiWffSl(& : 2 9 J. 9^. Flemjh^ to be paid at Am- 
fierdamper iL Sterling. 

Notiy If we had given at what Rate London drc^ 
on AmfterdanH^ to find whether the London Merchant 
had followed his Order, then we find by the above 
Method what Rate Z.W(?;? ought to have drawn on 
Amfierdam\ which if it be the fame as what the I^n- 
ion Merchant did draw on Jmjlerdam for, heTiia.s fol- 
lowed his Order; otherwife, he has not; and the Dif- 
ference will be Gain or Lofs. 

395. The following Tables, on Account of their 
TJfefulnefs, dcferve a Place here* 
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The half Ducat. — Po. 
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The Carlin or tenth Part of the DiJ 4- 
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Monies are about 4 per Cent. Ii5'' 69 
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The Qoivs t/CoisUTtnti - ^^ %^g 

10 6. A Tai/e of the Coins of^ feveral Countriei# - 

Denmark. 5/7wr ; Danfch, Ebrew;, . Gluckftadt^ 

. Hor, Rix-Mark, Rix-Ort, Schefdale. . 

France. G^/iv Cirownv Lewidore, Lis, :Spl.' SO- 
ver\ Crown, Grofs, Lis, Petite, .Piece, Teftoon; { ' 
Billon \ Cavalot, Denier, Douiain, Sol. Co^er.i 
Blank, Carolus, Denier, Dbtible, Liard,, Mailkij . 
Patac, Pite. « . .. ^ 

fejERMANY. Gold\ Ducat, Florin, Obolus, . ' iti*x--» 
Gouldi 5iffo(?r j Florin, Hongre, Izellotte, Rix* j 
Dollar. Billon -, Blaze, Ratze. Copper ; .Albus, , 
Kreuxer, Pfenin, Plappert, Sexling, R^pen, 
. Swaar, Tryling. Vid. Netherlands; 

Italy. Gold\ Piftble. Silver % Carliiie, Croifate, 
JJerlingue, Pucatoon, Florin, Julio, Phrlip, Scudi, 
Teftooh, i^^ecchin. ^ Billon ; .Gat^ale, Papirole, Pig- 

, hatelle. Copper -^ Bayoco, Quarrine. 

Muscovy. Cold -y Copec. Silver \ Co^tc* Copper \ 

, Mufkofske, Poluflce. 

^Netherlands. Gold-^ Albert^ CrowA, Ducat, Du- 
catoon,- Florin, Imperial, Ride, Sovereign. &7- 
ver\ Fibrin, Gulden, P^tagon, Philip,-, Sqhelling. 
Billon \ StuyVer. Copper \ Blanc, Duyt, Grooch, 
Penning, Stooter. 

Poland. Sitv&^ Abra, Groch; Ort, Roup. 

Portugal. Gold-y Joannes, Milreej Moidore, Three- 
poun(i-twclve Piece. Silver ^ CrUzada, Pataca, 
Vintain. Billon *y Vintain. Copper -^ .Rez, Vin- 
tain. 

Bpain. Gold'^ Caftellan, Dobloji, Piftole. Silver'^ 
Dollar, Piaftre, Real. Copper -^ Blanca, Cornado, 
Ochavo, Quarto, Real. 

Sweden. 5ifo^r-, Caroline, Cavaliere, Chriftin, 
Marc. Copper \ AUeuvre, Dollar, Farthing, Marc, 
Mony, Rouftique, Whitten. 
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Of Cotirs adM iy Afferent Kamu: 



3^. A7Wif/^ofSynoftjrm6sofCoii>saffdMoi^EiT. 

Gludftidt^ Gluckjiadt 
Gould, Gerni^n Florin : 
Grievener, Grieve, Grif - 
Gros,Groch,Grpfch,Gr^i/ 



Abfas, Brtamer 
Aflanit Jhnmiel 
Bdcijg;nie8, Bayae$ 
Byzantine, Bezm^ 
Caffi, Rixihllar 
CaftUltan, CafteUano 
C^ccbin, Ztccbifl. 
Chcffin, Gheqiiin, 'i'eccBin 
Cfaca, Grain 
Greux, Kreicter 
Croifate^ Crown of Gtnoz, 
Cruifadc, Spaniflx Crown or 

Ca^tUan 
Cruitfer, J^eteSgr : "* 
Cruzad'i^ Portugal Zkrr^/ 
Dille, t)aBer, DolUar 
Demi- Angel, 4. Af^el 
Demi-Bayoco, iBafoc9 
Demi-Maille, Pit^ 
Dieid Tatrm, i o ^arjni 
Denain^ Silver £op$c "* ' 
Denier Grofs, Poftning • 
Douhlon, Bohlon 
Stuyver-DoDar, Swedilh 

Rixdollar 
^itrkifb DcXkr^ Abouquel 
Douzain, Sol 
GoldDucait, Hongrt 
Duyt, Fkmifli Pennf 
Eafterling, Sterling 
Ecu, Efcu, Crown 
Efcalin, Shilling 
Fenin, Penn^ 
Genouin, Genoa Cro^vn 
George-Noble, Nolfle 
Gilder, Florin 



Bohemia Gros, Blapbace 
Guilder, XJulden, Fkrhr 
Harper, Irifh Shilling 
Juftine, Venice Hucatoon 
Juftwi Judex, Ebrm 
Kapekei '^Cipec 
Laureat, Caroks 
White Lewis, 



i4vre de Gfos, 



Frendr 
Crown 
Dutch 
POttdt 
Louis a* Or; Lewidor 
Lub, Siuftfer 
Ltindrefs, Sterling 
Malvedis, Mardvedis 
Mancos, Mancufa, Miri 

MarabStinU Mdravhdi 
y^irCj^^Marc 
M6eda d* 6ro, Moidori \ 
Niquet, t)6uhU ; 

New Noble, Bidl 
Obole, Maille 
Odlavo, Ochavo 
Para, Parafi J?ar at , Ai^'^» 
Patar, Patafd, Stuyver 
Paullo, Julio 
Penny, Pfenin 
Pefo, SpanifhZ>i7//^r 
Pefod'Oro, Cajlelldnir 
Pezza, Pezzo, Dollar 
Pfenin, Penivf 
Philir, Ride 
Ptiilrp of Milan, Crown 

Piaftrc, 



r 
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Piatbre, Dollar 
Spdnijb Pi&oh, Doblon^ 
iPicce of 8 (Reals) Dollar 
Fogeria, Poitevin, I^te 
PougeoHcj Mte 
Poy, Flemifti Pentiy 
Pundt, P(nind 
Qua(irine,Quartrin,^^r 

tile 
Double Quarto, Ochavo 
Quilo, Julia 
Ree, ReZj Rea 
Reali Rial 
Real of 8, Dollar 
Double Rial, Sovereign 
Rifer^ Haf/Purfe . - 
Royal, Rial 
Runftifck, Rouftique 






Scalin, Schelling, Shilling 
r Sceptrd, * Unite ^ ^ tic 
Scherif, Zecchin 
Scudi, XroW^ *» ^r .A 
Seguin, Setjiffi^j2^rrl^r;r; 

Semipite,-4:i'^/^ '; '^^l 
Seventeener, GtrrmnFIo-^ 

Sixain, ^Douzain * • ;^ 

Sol, Bayoco 

Sol de gros, 'DutchScbelliiig^ 

Sol-lub, Schelling 

St. Stephen, Millrea 

Sultanin, Zecchin 

Thaler, Dc»/&r 

Tcftao, Tejloon 

Xerif, Zecchin. 



398. A "Table of the Subdivisions of Coins, 



A T Angel, ^ Angelet, 4: 
Bayoco, \{EvgliJh)CxQi^n^ 
TT-J: TT-rs-(^>^«^^)Crown, 
^ ^ Dollar, 4 Pouzain, 
i-4: fG(?/^; Ducatoon, ^^ 
'Florence:^ f -J- Guinea, •*- - 



a A- 



Moidore, 4 i Noble, t 
Ochavo, i t Fiftole, IPite, 
a Real, i T 4 T J a x? i*ff Shil- 
ling, i Sovereign, |Ster- 
lii^g» iteftoon, ijVin- 
tain. 
Lewidore, i i i A t^ . 

iVip/^. For E^ctmpk of the Meaning of this Table, 
take the firft Article^ which fignifies that there are i 
Angels and J: Angels, as well as Angels. 

399. A 7able of Multiples of Coins^ 

f Bn/^ Crown Piece j 3,4, 6,8,9 ("G^^w^^Pen- 
(6?f.) 2, 4, 6, 15, 30 De- I ning. 2^ 4 Pifiole. 2, 2 1, 



niers. 2 Ducat, i i, i i, 2, 
4, 8 f G«'^» j Qroat. 2,4, 
Lewidore. 2Livre. 2,2!, 
4 Moidore. 2 (Elizabeth's) 
Noble. 



4,5,10,250,400, 500 Ree. 
2, 4, 6, 10, 20, 25 Sol. 2 
Sovereign. xoTarin. 2 
4-5 5, 1 2 Vintain, 



O 



The 



ig6 Of Alligation Medial. 

The Meaning of this ^able may be illuftratcd bjr 
one Inftance •, as, the firft Article of it •, which fig- 
nifies, that we have not only Crown Pieces, but alio 
double Crown Pieces, or a Piece equal in Value to 
2 Crowns. — Thefe laft four TaMes were firft pub- 
lifhed in the Gentleman's Magazine, for March 1 740 ; 
from whence, they were printed in Mr. Lowe's Arith- 
metic^ 



■^ 



CHAP. XXX. 

Of Alligation Medial. 

400. A LLIGATION, (from the Y^th Attigo^ 
£\^ Latin) is the Rule, in which we fhew the 
Method of folding ^ejiions, relating to the Mixing 
of feveral Simples, of different Prices or Qualities. 
It is divided into two Parts, Medial and Alternate. 

401. Alligation Medial (which is that we fhall treat 
of in this Chapter) is, when having given the feveral 
Quantities of the feveral Simples, and the refpc6bivc 
Rate (/. e. the Price or Quality) we are to find the 
mean Rate of the Compound. And this, it is evi- 
dent, may be found by the following Rule. 

402. The Rule. Multiply each Quantity by its 're- 
fpeftive Rate, and find the Sum of thefe Produds 
(which will be the Value of the whole Mix^ 
ture ; therefore) now fay, by the GoldtnUule, as the 
whole Quantity is to the Sum of the Produfts, fo 
is any given Quantity to it^ Rate. — Two Examples 
will be fufHcient to illuftrate this Rule. 

403. ^ejlion 1. Admit a Grocer would mix 10 16, 
cf Currants at 6d. pertb^ with 12 tb at ^.d. per 16, and 
14.^^ dX sd.pertb ', what is the Value of i lb of the 
Mixture ? 

Solution. Firft, lo x 6 = 60^. = the Value of i oft 
at 6d. pertb ; and 12x4=: ^Sd. = the Value of 12 
tb at 6d', alio 14 x 5 =s yod. = the Value of 1416 

at 



Of Alligation Alternate. 197 

at 5^/. per % ; confequently fo + 48 4. 70 = 178^. 
t= the Value of 10 -f- 12 + 14 = 36 tfe ; •.• ftate, 
if 36 m : 178^/. :: I rt) : 4^11 = ^d. \l = the Va- 
lue of I tb of the Mixture. Note^ For Proof we may 
ftatc, if I tb : 4^. 41 J: 36 tb : 178^. = the Value 
of the 36 tts as before. 

404. ^eftion 2. Suppofe a Goldfmith melts 5 
Ounces of Gold, of 23 Carafts fine, with 6 Ounces 
of Gold, 20 Carafts fine ; what Quality would the 
Mixture be of, that is, how many Carafts fine would 
it be ? 

Solution. Here 5 x 23 = 1 15, and 6 x 20 = 120 ; 
hehce, 120 + 115 = 235, -rbyii (= 5 + 6) gives 
* 2 1 -ST Carafts fine ; or, by Hating, as 1 1 : 235 II 1 
: 21 TT as before. 



CHAP. XXXI. 

Of Alligation Alternate. 

405. A L LI GAT I ON Alternate is, when 
Jl\^ feveral Things of different Prices are not 
to be mixed together, and it is required to find what 
Quantity may be taken of each Sort, fo as the Mix- 
ture may be fold at a given Rate, without either Lofs 
or Gain. — In the common Method of working this 
Rule (which we fhall now explain) there afe three 
Varieties or Cafes^ 

O 3 406. 

* The Reafon of this Method, when applied 10 Metals, wiQ 
plainly appeax, hy confidering that the Value of any Metal muft 
be as the Quantity into its Finenefs ; v, putting a =i Quantity of 
any Metal, m-=z its Finenefs, e zz any other Quantity, « z= its 
finenefs, x = the Finenefs of the Mixture, then the Value of a 
k SLS am, and the Value of c zs en, the Value of the Whole muil 

he SLsam'\-cn; but the Value of the Whole muft be alfo as a-^-c 

X*9 V am + cn^za-^cXXf V> divi4ing hy a -{- ^ we get 



1^8 Alligation A|.T]prnate, 

'-406. Cafe J. In this C^yJr, the Price of each Simple 
is given, to find what Quantity may be taken of each 
Sort^ fo that the Mixture may be fold at a given Rate ; 
neither the whole Quantity of the Mixture, Ror any 
Part thereof being limited* 

407. lii Order to^folve this Cafe, obfervc this Ruki 
The fereral Prices, ^f they are hot all of one Denor 
-inination^ being made fo by Redudtion, write theoi 
down fever ally one under the other, and to the left 
^Hand it is convenient to place the m^an Price : Then 
join them fWo and two t:oget:her, in fuch a Manner^ 
that a greater-may always be chained, or linked, with 
a lefs than the main Rate : Having gone thus far, 
find the Difference betwixt each particular Price and 
tU^ n^eao Rate, which, being let oppofite to thofe with 
whicli .they are refpc(^ively linked, will be one An- 
fwer^to * the ^eftion. Note, they admit of many 
Anfwers. ^ 
^^-jy4Gt§^. Example. S\Jip^o(t a, ToBacconift would mix 
^ j^Som of Tobacco, at 5 J, 7</, and S.d. perlh •, what: 
<^iipji&itv of each^ort may lie take, to fell the Com- 

*• * • • N .^v *. JL ilC 

■ ' • ... ^ 

* Vewili dciTior;r[rat<j^thisi^;^/<? to be true, when three Things of 
airVrr ! • :^i:c^ are to be mixed ; (and, by the fame Method, it may 
be i^r -orfiratcd, for anybtfierNumBer of Things mixed) in Order 
tr. vviiichy' yt UybyA^ bfe the three Prices, fuch that a is lefs» but 
b and reach greater than the mean Price, which call /«; then, thefe 
Prices bein^ didy placed, and their Differences fofund, according 
\o the Diredions in the \dS!t Article, will ftand thus : 

' • Differences 

5DN iZr'*"'~**lThe Quantities to be taken of 
^IcyZ — l S eachPrice^ 

Sum S-j-c — lazn the whole Quan 1 1 ty mixed ; this^ at . m 
Price, comes to ^«f-|-em— r2A^« (found by multiplying hym^Y 
Byt tiie firft Quantity, at a Price, comes to ba'-^am^ca ^ji m 

Second at ^ Price bm-jha,^ • 
Third at c Price me~ca 



'** ' V 



^ 



Sui^ i^ W ^ flttjC r— ^ 1 ^,=P 

the Price of the Whole, which is thie feme Expreffion as that is ifbund 
a^ove> by the whole (^ntity mixed, at the met^ Rate. ^^^/). 



.- . The Operation according to the laft Artich^ wiJI 
^andthus: ^. 

r5\\— 2 + 1 = 3) ExplMafmMzv^ 
MeanPricc 6d. j yjj^t [ ing linked 5 with 7 

^«-^— 1 J and « ^th 5 (the 

mean Price being 6</.) fay 6—5=1, which put opr 
pojitae to 7, qnd alfo opppfite to 8» becau^ it is linked 
isrith both ; then y — 6 = i, ^hich put agaioft 5, it 
being joined thereto; then, oppofite to 5, is 9 -f- j s: 
3, ••• one Anfwer is 3 tt at sd.fcr1k^ i IB at Ji4*p0r 
t&, and I }&. at 8^. /^ft *, ^d the whplc Qg: 
s=3 + ^4"^=:5 !&• — Nowy fixr Frod^ 

3 16 at 5i = 15 



«P* 



I lb at 7^ = 7 

itBatSrf = 8 



5 Price of the whole 30 



And 5tb, at the mean Price 
6iy is alfo 30 Pence* 



Were it may be remarked, that any other Numberi^ 
in the Ratio of 3, i, i^ will anfwer this^^^cir. As; 
for Exampkj 6IE at 5^, 2 lb at jdy and 2 lb at 8i; or 
plfe at 5^^ 31b at 7^, and 3 tb at 8i, &c. whenoe it 
appears, that thefe Kind of ^fiions admit of feve- 
ral Anfwers ; but of this more prefendy % but fiift 
we fhall endeavour to fhew the Reafon of the tbde^ 
(juft now explained) even without Algebnu 

409. In Order to (hew the Reafon of this iJ«fe, in 
an eafy and intelligent Manner, we ffiall only fup- 

fofe a Mixture of two Simples, viz. at n Pence, and 
Pence /^ 16, to be fold at m Pence ^ Ibi This, 
according to Jrticle 407, will ftand thus : 
m I^V — «^7 That is, ^—-»i Pounds, at n Price, 
liJm-^ai and m-^^a Pounds, at k Price. 
Now we affirm, that, by felling * — m Pounds at m 
Price per lb, there is exadlly as much gained as is loft 
by felling m — a Pounds at m Price ^ and confequently 
there is nothing at all lol^ or gained by felling the 
whole Mixture at^thc mean Price. For,' by" felling 
^ofe Pounds which are valued at a Price per ^9 for 
m Price /^ 16, we gain m — a Pence ]p^ 16, t hat is, 

. O 4 ^ — ^ 



«0^ Aj-EQATIPN Al^TEILNATTB. 

F—fh X m-^ a Pence, upon b — m Pounds ; an4, 
by felling thofe Pounds, whkh are valued at b Penc^ 
$er Kj .for only m Pence per t^, we lofe b — wPenqe 

on every lb, •.* we Ipfe, on f» — a Pounds, m — ax 

^95' i— m Pence ; but b-^m^c tn — az=z* m — aycb — m\ 
therefore, it is as we have above afferted. ^ E. D. 

Farther, this Rule holds good in all Cafes ; for, 
whatever be the J^umber of Sinaples, and with how- 
ever many others any :pne is linked, as it is always 
^ grea.ter with a lefler, there Is a Balance of Gain and 
Lofs, upon the- Qiiantities taken frqm every Linking 
of two Simples, by the above* Demonftration ; and, 
therefore, there muft be a Balance on tTie \yhore j and^ 
Cpnfequgotlyi t)}e Rule is good in aH'Cafes.' 

419. We have already hinted, that §ueftions folv- 
cd by this :/?«/(? admit of many Anfwers, even in- 
ifinite ; for, having by Art. 407 found one Anfwer, w? 
flday find as many others as we pleafe, by only mul- 
tiplying, or dividing, eaph of the Quantities found 
by that y^r//V/<?, by ^, 3, or 4, i^c. ' And the; Reafon 
\$ evidept^ for, if two Quantities, of two Simples, 
make a Balance of Lois-^nd Gain, witji kefped tp 
the nxean Price, fo muft filfo double, or triple, or ^-j 
►r 4 Part, or in any other Ratio of thofe Quantities 5 
for, if we double the Quantities, we fhall make the 
pain^* double \n thofe Quantities which gain, and 
the Lofe double in thofe Quantities which lofe ; and 
confequently, fincc the Gains and Loffes balanced 
J^efore, by the Suppofitipn, the double Gains muft 
alfo balance, or be = the double Loffes ; and, for th? 
fgipe' Reafon, the triple Gains muft be equal:^o the 
triple Loflfes, &c. ad infinitum. Alfo, any Part of the 
Gains muft be ?= the like Part of the Loffes. 
Whence multiplying the Numbers found by the cofli"^ 
mon liuk^ by any Number at Pleafure, will alfo giva 
5. true' Anfwer; and therefore, fince there is an In- 
finity of J*Iumt)ers, this Rule is capable of an Infinity 
of Anfwers'*; aH^^ for that Reafon, thefc Kind o^ 
S^eftions are by AlgebMifts called indeterminate 
or \\nlimited J^roblems, • . ' ' - ' ' ' * 4'n, 
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Alligation AtTERNAtr. it^ti 

41 1 • Wc may obtain as many Anfwcrs as n;^ 
pleafe, by oiily multiplying, or dividing, tKe two 
Quantities belonging to any Pair of Simples that are 
linked together by one and the fame Number, and 
leaving the other Pairs to remain as at firft. Whoever 
underftands the Reafons in the laft Anfwers, cannot 
be ignorant of the Reafons of this. 

41%. Cafe 2. In this Cij/J the mean Price, alfo the 
particular Prices of all the Kinds to be mixed, zndL 
the Qiiantity of one Kind, are given, to find the 
Quaintities of the other Ingredients. This Cafe i% 
by fome Authoi^s called Alligation Partial. 

i^ij. This Gf/^ is Iblved by finding what Quanti- 
ties would folve the Qyeftion, if there was no parti- 
cular Quantity given, by Cafe the firft ; and then^ 
(fince any other Numbers fn the fame Proportion * • 4o«. 
would alio anfwer it) we have by the Golden Rule ^i<h 
this Analogy, viz. as the C^antity found by the firft 
Cafej belonging to the Price \vhofi; Quantity is given, 
in the ^ueJlioH^ is to that Quantity given, fo is any 
Other of the Quantities found by the firft Cafe to 
the Quantity fpught belonging to the fame Price. Or, 
in other Words, as the Difference belonging to that 
Price whofe Quantity is given, is to the Quantity 
given, fo* is each of the other Differences to its 
relpeftive Quantity fpught. 

414. jEat^w^/i?. Suppofe a Grocer, with lolb of 
Sugaf at 6rf. per lb, would mix other Sorts of 4^^. 
^d. and id. pertbj and fell the Compound at yd; 
fer fb ? What Quantity may he take of each Sort ? 
• Solution. The Operation Will appear thus : 

d. tb tb lb tb ^ 

io\ — 3 As 3 : 10 :J 3 : 10 at4i.^^lb. 

J J 4-y — 3 As3 : 10:: 1 :3 t at5^./>^lb. 

? 1 5\ — I As3 : io;:2:64at8^.]>«^lb. 



) 






Fpr 
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F^ Proof. 

10 at io/«r tb is :5i IP© 
' lo ^t 4 =4^ And go tfe « 7^. 



61 ^t 8 



Sum 30 



^ 53 t alfo. 
£=210 



445. Htt'C k may be remarked, that this Rule vnU 
rive as many different Anfwers (yet all true) as the 
Mccs can be linked different Ways. Jhus the a- 
bove Prices may be linked thus : 

Now as2lb : lotBIIilfe : 5tbat4i.j).tB^ 



7^' 




3 
3 



And as 2 : lo II 3 : i^lb at gd. 
Alfo ajs 2 : 10 :i 3 ; 15 ft^t 84. 



For Propf. 

jQlb 9t io(/. /^rtl&is ssioo^.l.. 
5 at 4 — — =? 20 . And 45 tt at 

15 at 8 :giaa [before. ^ 



Sum 45 t& its Value 



416. C<^fe 3. In tjiis G?/^, the mc^n Price, with t|\f 
particular Prices of each Simple, dnd the Quantity 
of the whole Mixture, are given, to find the particu- 
lar Quantity of - each Simple bf the Mixture, •fhi* 
Ca/e IS by fomc Authors called Alligation TQt?4. 

v^lh. ^^** ^"-^^ '"^y ^ ^^^'^'^^ ^y Coding, by Qifi 
the firft, what Quantities would folve the ^^th if 
the .Quantity of the whole Mixture was pot limited j 
and then faying, by the Rule of direft Proportion, 
as the Suip of the Quantities, found by Cafe the ift, 
IS to the whole Quantity given, fo is each particular 
Quantity, found by the firft C«A to its refpeaive Quan- 
tity fought. Or, in other Words, as the Sum of all 
the Differences is to the whole Quantity given, fo 
is each particular Difference t<> its particular Quan- 
tityfought. .. .^. _. :, .n. ■ 



Alligation A*,tirhat», 1»»| 

41 g. Example. Admit aMw FP«W w* .tbrtp 
Sorts of Wine together, vii. NSThite Wine, at 3^ 
4i. /«• Gallon, C^tfy •14*, anii Af»i«<f a^ ^^ ^ 
Gallon, fo as tO ma)» a Mixture of 30 Gallon*, 
Uk be fold at 4^. 6d, fer Qallon : "What Quantity mvf 
Jie take of each Sort i 

Sokfm. Here the OperatiQn ^ fend ?s iinder : • 

<*• iTs 1\ — ,o!44Galion^, M40</.jXr 

7=*^ '4-r .pandas 56:30:1*0: IP 
aym ^6 J^ Gallons at 7^4. pr 
Gallon. 
For Proof. 
Gallons 4' d. 

Sum 39 Valpe 1620 I 

419. It isi evident that this Cafe will alfo give ^ 
piany different Apfwcrs, as the Prices can be linked 
different Ways. 

420. Wha( has beeen hitherto faid in this Chapter^ 
concerning the Mixing of Simples, of different Prices, 
is equally applicable to the Mixing of Metals, by 
taking their Degrees of Finenef^, inHead of the 
Prices. Exampk. Suppofe a Qoldfmith having Gold 
of 20 Cara4Sl$, and ot 22 Carads fine, has O^cafiQa 
for 1 4 oz. of Gold 1 8 Carafts fine \ Haw much may 
he take of each Sort, and alfp what Quantity of 
Alloy may he pqt therewith ? * 

Solution. Here the Alloy, being of very little or no 
.Value, In Comparifon of the Gold, is denoted by (o) 
nothin::;. The Work ¥rill be as under : * 

As 42 : 14 ;; 18 : €mr. of 

and alfo 6 oz. of 

fine. And as 42 : 

2 oz. of Alloy. 

Jfpw tl» ^Sf^m may b^ proved by the fame Me-' 



nothin'2;. The Work ¥rill be as uri< 
f2c^ 18-4 As 42: 1 

|84 22)A iSlaoCarafts, 

L o^/ 2 + 4 = 6 f 22 Carafts 1 

V ^ ... .4«J«4:: 6 : 



m^M fif COMI^OUNDIKG MkdICInES. 

thod, as that in Jriicle 418 ; 4iowever, we i>c- 
lievc. many will be fetisfied of the Truth of the 
Anfwcrs to the Queftions belonging this Cafe^ 
by only adding up the Quantities of the Simples, and 
finding they bring out the fame Sum as the whole 
Quantity given. For Exampk^ in this ^eftion, • 6 + 
6 -J- 2=?i4 oz.= the Whole Quantity to be mixed, as 
by the ^ueftion. 

42 1 . There is a Rule in fome ancient Treatifes of 
Arithmetic, called. The Rule of [Ceres ef Firginum^ 
which might have been here added ; but we have 
chofen to omit it, in this Place ; not only, becaufe it 
is of no Ufe in Bufmefs, but chiefly becaufe both this 
and Alligation will be much better folved, when 
we treat of unlimited Queftions in Algebra : For, 
^hereajs thic common Methods of working Alligation 
Alternate, (^c. find many Times only a few Anfwer§, 
and thofe frequently in broken or fradjonal Num- 
bers, Algebra' difco vers all the pofllble Anfwers in 
whole Numbief s -, for which Resifop, we have omitted 
feveral other Things and Methods, which might 
have been here given. 



\ aw 



CHAP. XXXII. 

Cy* Compound I JIG Medicines. 

422. TN this Chapter, we intended to Ihew theUfe 
X of Arithmetic in compounding Medicines ; 
and the Problem which we propofe to folve, is, to 
augment or diminifli a Medicine in Quantity, but, at 
the fame Tiine, to retain the Proportions which the 
feveral Simples of which it is compounded, have to 
each other. This may be refolved by the Golden 
/?«&, after the fame Manner as Fellowfhip. 

423. Exaf^le. Balfamum Viride (the.green Balfam) 
accprding to Dr. QuiNCEy,«is thus mafle^ • ^ 



Of CoMPOuNDxifo MEDxcmis. iC^iP 

5 3 3 



Mix, and bc^l 
thetti together, 
over a gentle 



^ Linfeed Oil ~ 6 o n 48 
Gum Elemi — 2 o =s 16 
Verdigreafe in Powder 02 = 2 

Sum'66jHeat, fo as to 

make them into a^ Balfam. 

Now, fuppofe it was required to make only 3 5 of 
the faid Balfam, what Quantity of each Simple maft 
be taken ? 

Solution. 3 5 = 3 X 8 = 24 3 V hence, thefe 

3 20 5 3 
Statings, as 66 3 : 24 3 1:48 3 — 17*^ =: 2 : i 

Ig. ' And as 6(i : 24:: 16 : 5^^ » alfo as (>(i : 24 \% 

4.8 ^ 

a : ^of a-Dram. 

00 . ....... 



I '4^ 
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Hence ?« Linfeed Oil — ;' 2 t If' 
' - Gum Elemi' 'r^ *o * 5 \^i ' 
Powder of Verdigreafe \ b '-Jf- 

Proof . .3 o ^ , - - 

424. PerfiAps :it may be .expcdteri by fome; that, as 
we have fhewn thft Method' of' augmenting or diml- 
nifhing a- Medicine in . Quantity, fo. a& to retain 
the fame Quality, that we fliould- now proceed 
to folve by Alligation Alternate, as fome^'ingeni- 
ous Authors have thought they, have done, Fror 
blems of this Nature ; viz. " An Apothecary hath 
«< 4 Sorts of Simples, A,B, C, D^. .whpfe J^alitie? 
" are as follows, viz. A is hot in the fourth Degree, 
** Bis hot in the Second, C is ten^erate, and D is 
cold in the third Degree ; the ^ejiion is to know, 
what Quantity of each ought to betaken, to,make 
•* a Medicine, whofe Quantity may be il 5, and 
" the Qiiality in the firft Degree of Heat?'*' Thefe 
Kind of Queftions they folve bv AlligatAionlternate, 
grounding their Solutions on this Principle, that Heat* 
Cold, f^c. depend on a Mixture of Ingrediohts on- 
ly i thus, for Inftance, they fuppofe, that if equal 

([Quantities 
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Quantities of two Simplfes, one cold in one Degrccir 
the dthfsr cold iri three Degrees^ that the Compound 
would be cold in two Degrees. But this' Hypotheiis 
^ is not true in rafb, (which is our Reafon for not 
giving a Soliltidn by it | ) for, if this Hypothefis be 
true, then, any two cold Things being mixed, the 
Compound would always be coId« and the Degree 
of Cold of the Compound would be between the 
two Degrees of the Ingredtents. But Dr. IDesagu- 
LiBR, and others,* have found by Experiments^ that 
two coIdThings,vfe. Oil of Tartar perlDetiquium^ pour- 
ed on Oil of Vitriol, will produce Heat, by caiifing 
the Compotmd to boil, fume, iSc. Alfo, that Sal- 
afmoniac^ diflblved in Water, makes the Mixture 
toMer, thafi each fingly. And hcnct it muft follow^ 
that Heat, Cold, &?r. cannot depend entirely on a 
Mixture of the Simples, but perhaps oii their difl%^. 
rent attractive Powers, Size, Figure^ and Motion of 
their Farts ; but this is not a proper Place to difcourfe 
more largely oh th^fe TBingi. We have only now 
to add» that neither does the Efficacy ot mofk 
Medicines depend ib much on the difibent De-^ 
grees of Heat arid Cold, as on fome other Pro* 
pertfej peculiar to thoon*, lind that our Defigct in 
this Scbslitm was only to produce (ufficient Reat^ 
fdn t for omitting ifrhat fbme ingenious Atithort 
have thought they have ufefuUy in&rted, and 
to Jhew that fiich Quefttons do not admit of an 
Arithmetical Soludon* 
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CHAP. XXXtll. 

Of, Arithmetical Progression, or A* 
RITHMETICAL P Rov ORT lo li confinued. 

42^5. TT7HEN aRank, or Series of Numbers, 
W increafe§, or decreafes, by thecontinu- 
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al Addirion or Sabrradion of one comindn Num- 
bfer, fuch liank,, orr Series, is called an ArJchmc- * 
tical Progrefliion; thus, for Inftancfe, i, 2, 3, 4, 
5, €£?r. is an Arithmetical Progreffion, ihcreatfing 
by thfe 'c6fat{haal Additron of Ur.ity. 

426. The Number continually added or llibtra<5i- 
cd is called by fome the common Difference, by others 
the Arithmetical Ritfp. . ^ 

427. To find any Tertn in an Arithmetical Pro- 
greliibn, the feaft Ternni, tommon Difference, and 
Number of Terms, being given. Multiply one 
ld» dian thfe'Number of Elates by the common Dif- 
fference, ^ to which add the laft Number, ahd th^* ' . 
^ism ^^11 bg the required ITtfrm*. 

42^8. Example. A Gentleman, relying hfe Travels 

in- Company, v\^5 ^flted how many Miles he travelled 

the fitft Day 5 te #hicH; t6 avoid a direft Anfwer, he 

faid, t*Lat his Journey took up 12 Days, that th6^ fc- 

conAEfcay. he. travelled j:^Miles fewer titan hed!d the 

firft) and the third ^ Miles lefs than on the fecoftd, 

aitd fo continued each I^y, td the End of bis Jouriiey, 

to ride 3 Miles fewer than on the preceding Day, 

aridtlie IMt D^y hfc rode 4: Miles. Whence, fk^s the 

GendemsHy it is eafy to compsM^ how many Mi^ts I 

rode the firft Day ? • ^ ^. 

. S»kiim. By the ^iiowt ilit&, the Operation is thus : 

The leaft Ntimbefi of "ihe Series being 4, the com- 

iMti Differewcevj, and Number of #lactes 12, ^ ' 

ha^e 12 — 1= II, x3 = 33, + 4 = 37 the great- 
eft Term = the Miles travelled on the firft Day ; as 
the Learner may be eafily fatisfied in» by adding 3 
t& 4 which gives 7, and 7 + 3 =s 10, &?r. till the 1 2th 
Term. 

* Let & = tlie leaft Term, dzztlie common Difference, n= 
Ae Numbe|- of Terms, g =: the required Term ; then the Termor 
of the Series are, a, a + d, a -|- 2 d, a + 3 d a -*- 4 d, J^r. to n.. 
Terms- Now it is evident by Infpeftion, that d is repeated ai 
iiany Times (In any Term) as the. Number of Terms from th<J kaftj 

and V the nth Term is a^-n— i X d =: g.^ ^, fl. ' ' 
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«Ntt . GeOMETICAL PaOGRESSIOK. 

425* To find the Sum of the whole Progrcfliorii 
(called the total Sum] having the two , Extremes 
and Number of Terms given ; ^c Rule is : The 
Sum of the two extreme Terms, being multiplied by 
the Number of Terms, will be equal to twice thi 
Sum of the whole Pro^effion*. 

430. Example^ Suppofe there are io Pieces of 
Cloth, the firft containing 2 Yards, the, fecond 4 
Yards, the third 6 Yards, arid » fo increafing by thcf 
continual Addition of 2 : How many Yards are there 
in all the Pieces ? 

Solution. The Number of Terms 10, — i =2 ^, 
t 4*7» and 9x2 = 18, + 2=5: 20 isfthe laft Numberj 
hence, by the above Rule^ 20+ 2 = 22, x 10= 226 
Yards= twice the Sum of the whole ProgrefTion ; 
and ••• 220 ~ 2 = iiQ Yards (or 22 x 5, half the 
l^umber of Terms) = the Sum of the whole Prbgref- 
fiori,^ which was required^ 
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CHAP. XXXIV. 

(y Geometrical Proghession, or Geq- 
METRICAL Progression r^;7//ff»ri/. . 

431- TT[rHEN a Rank, or Series of Numbenr, 

y V increafes, or decreafes, by the eontinuki 

Multiplication or Divifion of one common Number, 

ftich 

•Any Series may be exprefled by the continual Addition of the 
common Difference to the leaft Term, or the continual Subtiac- 
tion of the iamo from the greatcft Term ; ikoi a being =: leaft 
Term, d = common Difference, n = Number of TermS| g =z 

Sreateft Term, s = Sum of all the Terms, we may expreis 
ie Scries two Ways, 7 a.a + d.a+2d.a-f3d.yf. =t^ 
WK,thcSumof J g^g-~d.g — 2d. g — 3d. fcT^. = a. 
And therefore, if we add thefe two Series together, their Sum muit 
be = 2 s. But it is evident that the Sum of any two conefpond- 
ing Terms is conllantly the fame, t/iz. = a -f g, and %• the Sum 

of all the Terms in both = a -4- g taken n Times : that is. a 4^ 2 
>cB=2K ^E,P. ' -r ft. 
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fb<5h Rank^ or Series, i& called a Georretrical Pro- 
greffion. As^for Infl:aace,2 . 4 . 8. i6 . 32 .X£c. is a 
Rank or Series in. Geometrical Progreflion increafing^ 
the common Multiplier being %. This Series may 
beexprefled in a decreafing Order thus., 32 . 16 . 8 • 
4.2, and here the common Divifor is z. Now 
this common Multiplier, or Divifor, is called the 
Geometric Ratio. 

432. The Ratio multiplied by the Ratio is called 
the fecond Power of the Ratio \ and the Ratio nrul- 
tiplied by the Ratio^ and that Produft by the Ratio^ 
js called the third Power of the Ratio ; and the third' . 
Power of the Ratio, multiplied by the Ratio, is call- 
ed the fourth Power of the Ratio, ^c. l^c. 

433. Any Term, in an increafmg Geometrical Pror 
;ireffion, is equal to the firft Term multiplied by th^ 
*ower of the Ratio which is denoted by its Diftance 

from the firft Term*. (Whence if over the Terms of 
the Geometrical Progreffion we put an Arithmetical 
•Frogreilion whofe firft Term is o, and common Dif« 
ference 1, the Terms of the Arithmetical Series 
(called the Indices) will denote the Power of the 
Ratio, in any of the correfponding Terms, of the 
Geometric Progreflion.) 

434. Example. 

A Gentleman* as he did ride 
Near to a pleafant Common- Side> 
Ten Shepherdefles chanc'd to meet. 
Driving their Flocks, whom he did greet,, 
God fpeed you well \ and may you be 
As happy as you're fair (faid he :) . 
Profper your Flocks, and may they thrive j 
Tell me how many Sheep you drive ? 
One of the Damfeis ftraight reply'd. 
Sir, you lliall foon be fatisfy'd-: 

P F^r; 

* This Will plainly appear, by only reprcfenting a Geometric 
l*rogreffionby Letters, a;/«. putting a z=. leaft Term, r = conMnpft 
Multiplier, the Indices are o. 1 . 2. 3 . 4 . l£c* 
' . And the Geometric Progreflion is a. ar. arr. artrr. arrrrr Mcm 
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For, if for one of us you do 

Count one Sheep, for the next count itwO'y 

For the third four, for the fourth eight. 

So doubling at each Maid aright. 

At the laft Maid the Sum will be 

As many as the Sheep you fee. 

^uere the Number of Sheep ? 

Solution. Here, the Diftance of the laflr Term from 

the firft being is lo — i = 9, we have, hjArt. 433, 

the laft Term = 2x2x2x2x2x2x2x2x2^ 

I = 512 the Number of Sheep which was required. 

435. But fince this Method of finding the Pow- 
er of the Ratio, if the Number of Terms be many, 
is very troublefome, it is many Times convenient to 
make Ufe of the following Contrivance, viz. It 
plainly follows from the latter Part of Artick 433, 
that the Produft of the Powers of the Ratio under 
any two Indices will be. equal to the Power of the 
Ratio correfponding tp that Index, which is equal to 
the Sum of the two Indices; hence the 2hoYt^ueJiionr 
may be folved, by fetting down fome of the Powers 
of' the Ratio with their correfponding Indices, 

f Indices 1.2.3.4.5. £ffr. 

* c Powers of the Ratio =r 2 . 4 . 8 . 16 . 32 . Gfr. 

Here, the Diftance of the firft and laft Term being 
9 by the §iueftion^ we are to take two fuch Indices 
as being added together ftiall be equal to 9, viz. 5 + 
4=9-, now under 4 is 16, and under 5 is 32, •.• \6 
X 32 = 512 = the 9th Power of the Ratio, which, 
being multiplied by the firft Term of the Series (here 
i) giveS'512 X I = 512 Sheep as before. 

436. It may alfo be folved by the Addition of 3 or 
mbre Indices, as, for Exampky by the Indices, 4,3, 
and 2 , for 4 -4-3 +2 = 9*, and under 4 is 16, un- 
der 3 is 8, and under 2 is 4. And 16x8x4 = 512 
:^ the 9th Power of the Ratio as before. 

437. But, perhaps, the moft compendious Method 
IS, not to write down any Terms of the Series at all, 
but to imagine the Indices fixed over the Terms in 
your Min(^, and work a3 fpllow^, viz. The In- 
dex 



N Geoaietrical Progression. ftli 

dex I -}- (itfelf) I = 2 , ••• the Power of the Ratio 
under, that Term whofe Index is i, is 2 x 2 = 4 =fi 
the Ratio x'by the Ratio ; and Index 2 -J-. (icfelf) 2 
=rx 4, *•■> the Power of the Ratio belonging to the 
third Term, viz. 4, being multiplied by itfelf, that 
is, 4x4 = 1 6=: the Power of the Rritio belonging 
to the fifth Term ; but the. Index 4 -j- (itfelf) 4 s=i'8 
=: the Index belonging to the 9th Terra, *.• 16 x 16 
=n 256 = the Power of the Ratio belonging to the 
ninth Term ; laftly, the Indices 8 -j- i = 9 = the 
Index of the ioth Term, •.• 256x2 = 512 = ' 
the Power of the Ratio belonging to ' the tenth or 
laft Term as before. 

438. In any Geometrical Progrefllon, as any An* ^ 
tecedent is to its Confequent, fo is any other Ante- 
cedent to its refpeftive Confequent. This is evident," 
for by the Nature of fuch Progreflions, if r denote 
the common Multiplier, any Confequent is r Time^ 
its Antecedent. 

ft 

439. Therefore, in a continued Proportion,* all 
the Terms, except the laft, are called Antecedents^ 
and all the Terms, except the firft, Corifequents. 

440. Whence it follows *, that as the leaft (or 
any other) Term is to its Confequent (the Term 
next following) fo is the Sum of all the Antece- 
dents of the whole Progreffioh to the Sum of all* 
the Confequent s. 

441. And from hence is deduced the following 
Rule J to find the Sum of all the Terms, the two 
extreme Terms and common Multiplier being 

t 2 given, 

* Let a, or. arr. arrr. artrr, arrtrrs &c. be the Series ; ^=r all 
the Antecedents, Ci=-all the Confequents, then, «4"^r-f-iirr-(-<?rrr 
•^arrrr^ tcz,z=:A\ and iw-f«rr4tf''rr-|-<jrrrfr4-«'Trrr, &c. =: C; 
Hence it is evident by a bare Infpeflion, that the Sum of all the 
Confequtnts is r Times the Sum of all the Antecedents ; but each 
particular Confequent is alfo r Yimes its refpedtive Antecedent, and, 
confequently, any Antecedent, its Confequent, the Sum of all the • 
Antecedents, and Sum of all the Confequents, are four Quantities 
in direft Proportion, *vi%, as any Antecedent ; its Confequent :: A 
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given, viz. Multiply the grcateft Term by the com- , 
mon Multiplier, from which Produd: fubtraft the 
firft Term, and divide the Remainder by one lefs 
than the common Multiplier, and the Quotient will 
be the Anfwer *. 

442. Example, or^^/V» 2. Suppofe^ agrees with 
with B to fell him a Houfe, which has 12 Windows, 
if he will put 2 Pence in the firft Window, 6 Pence in 
the Second, 1 8 Pence in the Third, and fo on, mul- 
tiplying by three each Time, thro* all the Windows: 
What would the Houfe coft ? 

Solution. Here, the Number of Terms being 12, 
we are firft to' raife 3, the Ratio, to the eleventh 
Power; to do which, the fliorteft Method is, 3x3 
r= 9 = the fecond Power, and 9 x 9 = 8 1 = the 
fourtji Power, then 81x81=1 65 61 = the eighth 
Power ; and, 8 + 2 being = 10, 6561 x 9 = 59049 
= the tenth Power, and, 10 -|- i being = 1 1, we Ihall 
have 59049 x 3 = 1 77 147 = the eleventh Power, •.' 
177147 X 2 = 354294 = the twelfth or greateft 
Term; now, to find the Sum of all the Terms, we 
have, firft, 354294 x 3 = 1062882, from which 
fubtrafting the firft Number 2, we get 1062880 for 
a Dividend, which, divided by 3 — 1=2, gives 
531440 Pence =: 2214/. 6s. Sd. for the Anfwer. 

443. The Reafbns for our having been fo fhort 
on Arithmetical, and Geometrical Progreffion are, firft, 
that they are of no Ufein common Arithmetic; fe- 
condly, that we ftiall have Occafion to difcourfe more 
largely of them, when we treat of Algebra : And, 

for 

• Let jtztiic Sum of the Series, ^rrthe IcaftTcrm, </iz:the com- 
mon Multiplier, thenV«=:the next Term to the leaft; alfo put^=: 
the greateft Teftn, then s — j^ ==: the Sum of all the Antecedents, 
# and J — ^=:the Sum of ^ the Confequents; hence, as •«: 

jg- ^^ •• ^ — i ' ^ — ^' *•* ^^^ — i^^=^ t '^ — ««> V> dividing by a, 

^\r.Q wchave efs — gd:=LXs — «, hence, byadding/<^ toeachSideof 

\\ 12. ^^ Equation, we (hall get <// =i || ^ </ + j — a, a nd, by fgbtra fting / 

§ 3^. fronx this, ds — / = %gd — a\ but ds*^s = d — i x /, \* d — i 

f 108. ^ ^ =^^— «> which, divided by 4/— \, gives x =■ f CJH?, 

» — ^1 
2. E.D. 
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£(X the fame Reafons, we fhall only obferve concern- 
ing Harmonical or Mufical Proportion, that, when 
3 Numbers are fo related, that: the firft hath the fame 
Ratio to the Third, as , the Difference between the 
firft and fecond hath to the Difference between the 
fecond and third ; or when 4 Numbers are fuch, that 
the firft hath the fame Ratio to the fourth, as the Dif- 
ference between the firft and fecond hath to the Dif- 
ference between the third aiid fourth; thefe Numbers 
are faid to be in the Harmonical Proportion. 



CHAP. XXXV. 

(y Involution. 

444. T N VO L U T I O N (ImduHo Lat. ) is the Raif- 
J|[ ing of Powers from any given Root ; and is 
performed like Multiplication, with only this Limi- 
tation, that in Involution the Faftors or Multipliers 
continue tbe fame ; whereas Multiplication admits 
of different Faftors. 

445 i The Number to be raifed is called the Root* 
446. When we fay a Number is raifed to fuch a 
Power, we only mean, that it is multiplied into itfelf 
a certain Number of Times. 

446. A Square Number, or a Number of the fe- 
cond Power, is compofed of two equal Numbers, 
(i. e.) produced by their Multiplication. £. G. 4 is a 
Square Number, and compofed of 2 and 2, for 2 x 2 

= 4. 

447. A Cube Number, or a Number of the third 

Power, is compofed of three equal Numbers, viz. 
produced by their continual Multiplication j thus 27 
is a Cubic Number, for 3 x 3 x 3 = 27. 

44 S. A Number of the fourth Power is compofed 
of .4 equal Numbers ; as 2x2x2x2= 16 is aNum- 
ber of the fourth Power. And after the fame Man- 
ner Numbers of any other Powers are to be under- 
ftood. 

;iP.3 449* 



:4 INVOLUTION. 

449. Example. Let it be required to raifc . x 2 to the 
. fixth Power? 

The Root or fingle Power 1 2 

X by X2 

The Square == 144 

X 12 



The Cube = 1728 

X 12 



The fourth Power = 20736 

X 12 



The fifth Power = 248832 

X 12 



The fixth Powier == 2985984 

jincJ, after this Manner, we may proceed to what 
l^ower we pleafe. And, by this Method, the folloxy- 
\iYr Table was calculated. 
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. 450; IBut the fourth, fifth, orahy other hi^icr Powcf, 
may be found without the Trouble of finding all the 
inferior Powers, byConfideiing, thatthfe fevdral Powers 
form a' Gebmetf ical Series, in the fame Manner as the 
Ratio in Geometrical Progrdfit>n; and confeqtiently any 
Power niay be found by this Rule. Find two or more 
fuch Powers of the Root (by the Method ihewn in the 
laft Article) as that the Sum of their Indices tnay he 
equal Jto the Index pf the required Power •, then the 
continued Produft of thefe Powers will be equal to 
that Power of the Root which was required. Or, 
if the 'index of any one of the inferior Powers is aq 
aliquot Part of the -Index Of the required Power, we 
may find that Power of the Root, whofe Index \% 
that aliquot Part, and, taking this Power as a Root, 
involve it to that Power whpfe Index is the Deno- 
rninator pf thtt aliquot Part, and we Ihall have the 
required Poiwer which was to be found. 

NoPg^ The If>dex of the Root is i , of the fecond 
Power is -a, of the Third .3* of the Fourth, 4, i^c, 

'45 ij. For ^h Illuftration of this Rule^ let the £^7 
^mple be the preceding one. 

Solikion, Fit ft, 12:^12==! 44 = the lecond Power, 
or that Power vrhofe Index is 2 ; and 1 44 x 1 2 = 1 728 
1= the! third Rower,, the Index is 3 -, now the Indices 
34-2-ff-i =r6 =3: the Index of the required Power \ 
whencte i'728x'i44'Ki22=2985984 = thefixthPower, 
which'was required. Or, according to the latter Part 
pf the Ruk^ thus : The Index of tjie third Power, 
viz. 3, is 4 of 6, the Index of the required Power; 
thereft>re> the third Power raifed to the fecond Power, 
viz, 11728 X I728:t: ^$985984 as above. ^ E. L 

452. lAn Axiom. The like Powers of equal Num- 
bers in what Manner foever expreffed are equal. 
Thus, fbr Inftance, the fecond Power of 5 is = the 

fecond Power of i + 3. Alfp, the like Roots of equal 
Numbers are equal. 

453. The Narncs given by the Ancients to the fc-: 
yeral rowers are much mofe complex and burthenr 

' " ^ fomc 
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fame to the Memory, than thofe now in*Ufe ; for, 
whereas the Moderns fay, the firft, fecond, third, 
fourth, fifth, fixth, feventh, eighth, ninth, tenth, 
^ieventh, twelfth, thirteenth, ' fourteenth, fifteenth, 
(^c. Power-, the Ancients diftinguifhed the Powers 
by thefe Terms, the Root, the Square, Cube, Bi- 
quadrate, Surfolid, Square-cubed, Second-Surfolid, 
Biquadrate-fquared, Cube-cubed, Surfdid-fquared, 
Third- Surfolid, Square-cubed-fquared, Fourth- Sur-r 
foJid, Second- Surfolid-fquared, SurfoUd-cubed, Cs?^. 
refpedively. - . • 

454. In Involution of Algebra, if r denote the 
Root, then by the Definitions rrz=: the fecond Pow- 
er, rrr z=z the third Power, tfr. but, toexpref^the 
'powers more compendioufly, we generally put the 
Index of the Power over the Root -, as for rr we 
write r^ and for rrr we ptit r% and for rrrr we write 
r*, £5?^. and thp Powers of compound Quantities arc 
exprefled after the fame Manner, by putting the In- 
dex over th^Vinculum -, as, for Inftance, for the Square 

of r + x we wr ite r + xv^ and for the Cube of r+x 

we place down r + ^',£5?^. 

'455. Sometimes it will be convenient to exhi- 
bit the Powers of compound Quantities, without the 
Vinculum^ by the adual Involutian of the Quantity ; 

thus, for, r + x V we may write r* -|- 2r-w4-*, 
and alfo r-f ;?^ = r' + 3 r*iv ^-'jr jv* 4.;^' j 
tK)th thefe Expreflions were found as under : 
Multiply r-^-x 

f+rx 

Produft r* + 2 r X + ;f *;= r + ;?)* 

RJultjplied by rJ^x 

r^ +2 r* X + r X* 
+ r^'^+irx^+x' 

Mi 



-. ai8 0/ the Square Root. 

And by this Method any compound Root naay 
' b« raifed to any given Power. 



CHAP. XXXVI. 

Of the Evolution of the Sqjjare Root. 

456. T? VOLUTION f£w/«//^I^/.; is the Ex- 
]l2j trading of Roots, and is the Inverfe pf In- 
. volution i for, as Involution (hews how to raife any 
Root to a given Power, Evolution teaches to find the 
Root of any given Power ; it is divided into the 
Square Root, Cube Root, t^c. 

457. The Square Root, (from Tfgwdr^ fF^lcb^ or 
^mdratus hat. and Rot SweMJh^ is by having the 
Square, or a Number of the fecorid Power given, to 

• find its Root. 

458. A furdor irrational Number is the Root of 
a Number, whofe Root cannot be exaftly found: 
As the Square Root of i^ is a furd Number, for we 
cannot find a Number, which, being multiplied by it- 
felf, will produce exaftly 2 . 

459. To extradb the Square Root of a given 
Power. 

The Rule. The firft Tbing to be done is to point 
the giveo Nun^ber, that is, beginning at the right 
Hand, put a Dot over the Figure in the Unit's Place, 
and, proceeding towards the Left, over every other 
Figure put a Dot (. ) /. e. pafling over one each Time, 
and proceeding to the next. And here it ought to 
be remarked, that, as many Dots as there are, fo many 
Figures the Root confifts of. -r-Then look in t|ie 
; Table of Powers, in Art. 449, for a Number equal 
to, or the next lefler than the Number in the firft 
(left Hand) Point of the given Number, which fub- 
traft out of the firft Point j or, in other Words, fub^ 
traft the greateft Square* poflible out of the firft 
Point, and its Root place in the Quotient, for the 

m 
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firft Figure of the require4 Root ; and to the Re- 
mainder bring dowa. the Figures in the next Point, 
(proceeding towards the right Hand) for a Dividend^ 
(or, as fome call it, a Refolvend.) Then double the 
Quotient, and try how often yoii can take it out of 
the Dividend, fuppofing the Figure denoting the 
Xinies you go (which never can exceed 9) placed on 
the right Hand of that double, to make up the 
whole Divifor ; i. e. fuch a Fgure muft be fought 
(by Trials) as, when it is annexed on the right Hand 
of the double Quotient, this b^ing taken as a Divi- 
for, and multiplied by the Number of Times you go, 
the Produdb may be the greateft (found by this Me- 
thod) that can be deduced from the Dividend,-— 
Place the Figure expreffing the Times you go in the 
Quotient, and, havipg dedufted the abovementioned 
Produft, to the Remainder bring down the next 
Point, and, taking the Whole as a Dividend, double 
the Quotient (which now confifts of two Figures) 
and proceed as before ; , and thus continue to form 
pew Dividends and Divifors, till all the Points are 
taken down by the abovementioned Method. A few 
Examples will explain the Meaning of this Rule. 

460. What is the Square Root of 144 ? 

Solution^ The Number being \±±( i Root 
pointed, the greateft Square i = greateft Square ^ 
in the firft Point is i , which TT7 
put under the firft Point, and ^^ J Jz- 
its Rcot ( I ) place in the Quo- ^ 

tient ; now, fubtrafting the greateft Square i fronj the 
firft Paint i , there remains o ; •.-, taking down the next 
Point, the Dividend is 44; then the Qyptient, being 
doubled, is i x 2-=,% the left Hand Figure of the Divi- 
for ; now fay, how many Times 2 in 4 the left Hand 
Figure of the Dividend, which is 2 Times; then this 2, 
being placed to the right Hand of the other, gives the 
whole Divifor=22 ; put the 2 (Times) in the Quotient -, 
' then 22x2= 44, which being taken from the Di- 
vidend, the Remainder is o, and •.' the required 
Root is 12. Which may be eafily proved, fipr m x 

12=; 
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12 = 144. Or, perhaps, it may to the Learner appear 
plainerthus : Aflume 10 = i^xio^ affumed 

theRpot (bccaule 20 X 20 j^^f j^^^^ 

PS 400 would be too great) -^j 

then 10x10= 100, which , 7 44 
idcduded from 144, there -i — 144" 
will remain 44 for the Di- '-'^•22 J ^_ 
yidend ; then 10x2 = 20; ^ Sum i2=trueRoot. 
410W feek how many Times 20 in 44, which is 2 Times; 
then 20 + 2 = 22 = the Divifor, and 22 x 2 = 44, 
.which being fubtrafted from the Dividend, the Re- 
mainder is o 5 and therefore the Root= 10+ 2 = 12. 
. 461. Take another £A:tf«?/>/(?. What is the Square 
JR.ootof 1 19025? 

Operation, 

• • • 

1190.25/Root 

_9 1345 



685) 



3425 
3425 



Operation explained. 

1 1 902 5 Z' affumed Root» 
90000V300 



300 X 2 = ^00\29025/ .0 



2560OV 

ift Divifor 640 ^ 34Q Sum of thefc two, 

340x2 = 68o>j3425i^ 

+ 5>'3425>-^ 

id Divifor 685 o 345 = Root 

462. As the Application of the Square Root to 
Affairs of Bufinefs is grounded . on Geometrical 
Principles, we Ihall only give one Exampky viz. Sup- 
pofe it is required to find how long a Ladder muft be, 
to reach the Top of a Wall that is 40 Feet high, 
one End of the Ladder (landing 30 Feet off from the 

Pottom 



The S(iyARE Root. %i% 

Bottom of the Wall ? NoUy the Plane on which the 
Wall is built is fuppofed to be truly level. 

Solution, If we may believe Geometricians, thd 
Square of 30, added to the Square of 40, will be 
equal to the Square of the Ladder's Length. But the! 
Square of 30 = 30 x 30 = 90b, and .the Square of 
40 = 40X 40 = 1600, ••• 900 + 1600 = 2500 =r 
the Square of the Ladder's Length ; and confequcntly 
its Square Root 50 (fee the 2/;oo/^ 
Margin) = the Length of ^^ \5^ 

Ladder. SK E. I. -T 

^^ 100)0 

Note^ Many Times the Nu mber to be extrafted doc« 

not admit of an integral Root, and in fuch Cafe 

there will be a Remainder ; for finding the Value of 

which, Recourfe muft be had to Decimals. 

463. This Rule being applicable to many Pur- '> 
pofes of Bufinefs and Pleafure, a Table that will 
Ihew any Root from i to 1000, by a bare Infpedtion^ 
mufl: be very ufeful ; for which Reafon we will hefe 
give one, but will firft ftiew the eafieft Method of mak- 
ing it ; for the Method of continual Involution is very te- 
dious. And, in Order to this, let us firft obferve, that the 
Diflference of any two Square Numbers whofe Root$ 
diflfer by an Unit is an odd Number, and equal to twice 
the leffer Root more one, or equal to the Sum of their 
Roots *. 

464. Hence it follows, that in a Table of Squares, 
whofe Roots increafe an Unit each- Time, the Sum 
of the Roots of an Antecedent and Confequent, being 
added to the Square of the Antecedent, will be equal to 
the Square of the Confequent. Thus, E. G. in the 
Roots 4 and 5, the Square of 4 is 16, and 4+5 ===9* 
then 16+9= 25= the Square of 5. Whence a 
Table may be eafily made by this Corollary. — The 

Reafon 

• Demonftration. Let r be one Root, and r-j-;if, ■=: the other 
Root X being iz i ; then the Square of r =: * r * ; and the Square • ^-^ 
0fr+x=:\r* + 2rx + x*= (bccaufe xz=:i)r* + 2 r+ | ^- 
I ; but r* -f- 2 r 4- I Minus r* = 2 r -f 1 = the Difference of 
their Squares. But the Sum of the Roots r and r -f * == ^ '' + * 
ate). ^ £. Z>. 



22t ^he S<iyARE Root. 

Reafon of this Corollary eafily follows from the laft 
' Article ; for, by that, the Sum of the Roots of the An^ 
tccedent and Confequent is = the Difference of their 
Sqtiares \ and therefore, if to the Square of the An- 
tecedent be added the Sum of their Roots (which is e- 
qual to the Difference of their Squares) the Sum will be 
• 50. equal to * the Square of the Confequent. This will 
be ufcful to correft any Error of the Prefs. 

465. It follows by Art. 463, that,Mf the Roots be 
I and 2, the Difference of their Squares is 3 -, if 2 
and 3, the Difference of their Squares is 5 •, if 3 and 4, 
the Difference of their Squares is 7, and fo on in a 
Series of odd Numbers, 3» 5> 7* 9» li> &?^. ad infini- 
tum. Confequently, a Table of Squares may be ea- 
lily made by the conftant Addition of thefe odd Num- 
bers. £. G. I 4- 3 =2: 4 =2 the Square of 2 ; 4 + 5=9 
= the Square of 3 ; 9 + 7 z= 16= the Square of 4 ; 
Gf^ whence the following Table is eafily conftruftcd 
by (an cafy) Addition only. 

46*6. A Table of the Square Numbers of all 
the integral Roots from i to toooinclufive. 

The Ufe of this Table is very plain ; for, if the 
Root be given, right over-againft the Root, in the 
Column of Squares, you will find the Square which 
was required. And on the contraty, if the Root of 
any Number lefs than 1 006000 be required, look for 
the given Number in the Column of Squares, and, in 
the Column of Roots, you will find the correfpond- 
ing Robt. But, if the given Number cannot be found 
in the Column of Squares, find the neareft to it^ 
and the Root belonging to the next leflfer will be lefs 
t than the true Root, and that belonging to the next 
greater Square will be more than the true Root -, but 
the exaft Root cannot in fuch Cafe be found by the 
Table, becaufe its Root ia not an integral Number, 
jE. G. If the Root of 876054 be required, the next 
leflcr Square in the Table is 874225, whofe Root is 
£35, and the next greater Square is 876096, whofe 
Koot is 936 ; whence the required Root is more than 
93 5> but not fo great as 936. 

.A 



I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

14 

15 
16 

»7 
18 

19 
20 

21 

22 

23 
24 

' 25 
26 

27 

28 

29 

30 
31 

32 
33 
34 

35 
36 

37 
38 

39 



Square 
I 

4 

9 
16 

25 
36 

64 

81 

100 

121 

144 
169 
196 

225 
256 
289 

324 
361 

400 
441 
484 
529 

625 
6y6 

729 

784 

841 
900 
961 
1024 
1089 
1156 
1225 
1296 
1369 
1444 
1521 



]/i Table of S<iy ares. 

R. 

79 
80 

81 
82 

83 

84 

85 
86 

87 
88 

89 

90 

91 
92 

93 
94 

95 
96 

97 
98 

99 
00 

01 

02 

03 
04 

05 
06 

07 

08 

09 

10 

II 
12 

13 

14 

15 
16 

»7 



saf 



i?; 


Square 


40 


1600 


41 


1681 


42 


1764 


43 


1849 


44 


1936 


45 


2025 


46 


2Jl6 


47 


2209 


48 


2304 


49 


2401 


50 


2500 


51 


2601 


52 


2704 


53 


2809 


■54 


2910 


55 


3025 


56 


313^ 


. 57 


3249 


58 


3364 


59 


•3481 


^ 


3600 


61 


•3721 


62 


3844 


63 


39^9 


64 


4096 


65 


4225 


66 


4356 


67 


4489 


68 


4624 


69 


4761 


70 


4900 


71 


5041 


72 


5184 


73 


5329 


74 


5476 


75 


5^^S 


76 


5776 

59^9 
\ 6084 


77 


78 



Square 

6241 
6400 

6561 

6724 

6889 

7056 

7225 
739^ 
75^9 

77^ 
7921 

8100 

828Z 

8464 

8649 

8836 

9025 

9216 

9409 

9604 

9801 

0000 

0201 

0404 

0609 

o8i6 

1025 

1236 

1449 

1664 

1881 

2100 

2321 

254+ 
2769 

2996 

3225 

3456 
3689 



224 



yf Table e/S<i»ARBSi 



R. 

ii8 
119 
120 

121 

>22 

r23 

124 

126 

127 

128 

129 

1-30 

»3i 
132 

r^3 

134 

436 

»37 
138 

»39 
140 

141 

142 

143 
144 

146 

H7 
148 

149 

150 

151 

153 
»54 

»55 
156 



Square 


, R. 


Square 


R. 


Sqiiori 


[ 139^4 


^57 


214649 


1^6 


38416 


: 14161 


[ ^59 


24964 


197 


38809 


14400 


25281 


198 


39204 


14641 


*5° 


25600 


199 


39601 


' 148*4 


• i6i 


25921 


200 


40000 


15129 


. 162 


26244 


201 


4040 1 


. 15376 


• 1% 


26569 


202 


40804 


! 15625 


164 


26896 


-203 


41209 


15876 


165 


27225 


204 


41616 


i6r29 


166 


27556 


205 


42025 


16384 


167 


27889 


206 


42436 


1 6641 


168 


28224 


207 


42849 


16900 


169 


28561 


208 


43264 


17161 


170 


118900 


209 


43681 


17424 


171 


29241 


210 


44100 


17689 


172 


219584 


2II 


44521 


X795^ 


175 


219929. 


212 


44944 


18225 


174 


30276 


213 


^5369 


18496 


^75 


30625 


214 


^5796 


18769 


176 


30976 


215 


46225 


19044 


^77 


S1329 


2l6 


46656 


19321 


178 


^1684 


217 


47089 


19600 


.179 


32041 


218 


475U 


19881 


. 180 


32400 


219 


47961 


20164 


181 


32711 


220 


484^0 


20449 


182 


33124 


221 


48841 


20736 


183 


33489 


222 


49284 


21025 


184 


33856 


223 


49729 


21316 


185 


34225 


224 


50176 


2 1 609 


186 


34596 


2^5' 


50625 


21904 


187 


34969 


226 . 


51076 


22201 


188 


35344 


227 


51529 


22500 


189 


35721 ■ 


228 


51984 


22801 


190 


36100 


229 


52441 


23104 


191 


36481 


230 


52900 


23409 


192 


36864 


231 


53361 


23716 


^93 


37249 


23! 


53824 


24025 


»94 


27636 


233 


54289 


a433<5 


*95 


38025 


234 


54756 



Ri 


Square 


'^35 


.552^5 


236 


55^9^ 


^37 


3S169 


238 


"56644 


239 


57^2* . 


240 


. 57606 


2i^I 


58081 


242 . 


58564 


243 


59049 


244 


5^53^.. 


245 


6^025 


246 


.665 1 6 


247 


61009 


248 


61504 


2+9 


62opi' 


250 


62500 


251 


6^ooi 


252 


63504 


253 


64009 


^54 


64516 


255 


65025 


256 


^553^ 


\57 


66049 


I58 


66564. 


259 


67081: 


?6o, 


- 676jQ^ ." 


261 . 


68 1 2.1 


262 


68644 


263^ 


69169 


264 


69696^ 


265 


70225. 


i66 


70756 


iBy 


71289 


i6S 


71824 


269 


72361 


270 


72900 


271 


73441 


272 


73984 


273 


745^9 


?74 


75076 



I 



A Tabl^ of Squares. 

iJ. 

275 
276 

277 

278 

,279 

2JO 
281 
282 
283 
284 
285 
286 

28i^ 

288 

289 

290 

.291 

292 

293 
294 

295 

296 

297 

:2^8 
1299 

:3oo 

301 

'302 

J3P3 

'364 

1305 
'306 

3P7 
308 

309 
310 

3" 

312 

3»3 

3'4 



225 



Square 


R- . 


Squaft 


75625 


3^5 


99'^^$ 


7617^ 


316 • 


99856 


76729 ' 


3^7 


100489 


77284 


318 


101124 


77841 


2^9 


10^761 


78400 


320 


102400 


78961 


32.1 


103041 


79524 


322 


103684 


80089 


■323 


10432^ 


80656 . 


324 


104976 


81225 . 


325 


105625 


81796; 


326 


■ 106976 


82369 


327 


106929 


82944 


328. 


40^584, 


8352J . 


329 


.10^241 


84100 


330 


108900 


84681 


331 


I 09561 


■ 85264 


332 


I 16224 


85849 


333 


I 10889 


86436 


334 


iit55^ 


87025 . 


335 


U?225 


87616 


336 


112896 


8820c> . 


337 ■ 


f. 13569 


88i8o4 . 


■ 338 


1 J 4244 


89(491. 


339 


11492 I 


9cbQb . 


340 


115600 


9a6qi 


341 


116281 


91204 :. 


342 


1 f 6964- 


91809 . 


■343 , 


117649 


.92i4i6 


344 


118336 


93(025 


345 


119025 


93636 


346 


119716 


94249 


.347 


I 26409 


.94864 


,348 


12I104 


95481 


'349 


i2t8oi 


96100 


350 


I?2500 


96721 


351 


1C2320I 


97344 


352 


123904 


97969 


353 


124609 


1 98596 


.354 




Q. . 




» 



2Z6 



yf Table «/ Shakes* 



R. 

355] 
356 

357 

359 
360 

3f6i 
3/62 

3^3 

364 

3^5 
366 

3SS 

369 

370 

371 

372 

373 

374- 

375 

31^ 

377 

378 

379 
380 

381 

382 

383 
384 

385 
386 

387 

3«« 
3*9 

'S9I' 
-39»- ^ 

3 



Square 


R. 


Square 


R. 

1 


S^gare 


26025 


395 


156025 


435 


189225 


[26736 


396 


156816 


436 


190096 


'2744? 

I28l«f 


397 


157609 


437 


190969 


398 


•58404 


438 


191844 


[28881 

1 


399 


159201 


439 


192721 


rspooo 


400 


16000* 


440 


193600 


f3<»32» 


40* 


y6o8oi 


441 


19448 I 


131044 


40Z 


161604 


442 


I 953^4 


131769 


403 


162409 


443 


196249 


132496 


404 


163216 


444 


197136 


'332^5 


405 


164025 


.445 


198025 


133956 


406 


»64836 


446 


1989x5 


1346^ 


407 


165649 


447 


199809 


135424 4«>8 


1 66464 


■448 


200704 


136161 


4«>9 


16728 I 


449 


201601 


136900 


4fO 


]68ioo 


450 


202500 


137641 


411 


168921 


451 


203401 


138384 


412 


169744 


. 452 


204304 


»39i29 


4x3 


170569 


453 


2105209 


139876 


414 


171396 


454 


206110 

1 


I 40625 


415 


172225 


455 


207025 


HI376 


416 


173056 


456 


207936 


142129 


417 


1738^9 


457 


208849 


142884 


418 


» 74724 


458 


209764 


143641 


419 


^755^^ 


459 


2 1068 I 


144400 


420 


176400 


460 


2ir6oq 


143161 


421 


177241 , 


^461' 


212521 


145924 


422 


178084 


462 


213444 


146689 


423 


178929 


463 


214369 


147456 


424 


179776 


464 


215290 


148225 


425 


180625 


465 


216224^ 
217156 


148996 


426 


181476 


466 


149769 


427 


182329 


467 


218089 


150544 


428 


183184 


468 


219024 


^5^3^^ 


429 


184041 


469 


219961 


152100 


430 


1 84909 


470 


22090a 


J53881 


431 


1 85761 


471 


22 I 841 


1 53664 


43? 


186624 


472 


2I22784 


^5^9 


433 


187489 


473 


^23729 


'i5f53^ 


I 434 


188356 


•if74 


224670 



yf Table of Squares. 
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R. 

'<75 
475. 

477 

478. 

479 
480 

481 
482 

483 

484 

485 
486 

,487 
488 

489 

490 

493 
r495 

(497 
498 

499 
500 

501 

^506 

507 
508 

509 
510 

512 

5'3 

514 



Sqaare 
225625 
226576 
•227529 
228484 
229441 
230400 
231361 
232324 
2332^89 
234256 

235225 
236196 
237169 
238144 

2 ^g 12.1 
'24OIOO 
24108 I 
242064 
243049 
244036 
245025 
246016 
^47009 
248004 
349001 
250000 
251001 
J52OO4 
253009 
25401.6 

25502.5 . 

256036 

257049 

258064 

259081 

260100 

261121 

262144 

263169 

264190 



R. 

5^5 
516 

518 

5^9 

520 

521 

522 

5^3 
524 



526 

5^7 
528 

529 

530 

53} 



Square 
26522J 
266250. 
267289' 
268324 
269391 
2 70400 

271441 
272484 

2.73529 
274576 



525 '"^75625 



533 
534 

535 
536 

537 
538 

539 

540 
541 

542 

543 
544 

545 
546 

547 
548 

549 

550 

55^ 

552 

[3- 



532 283024 



27667$ 
277729 
278784 
27984J 
280900 
281961 




284089 
285156 
286225 
287296 
288369. 

2&9444 
290521 
291600 
292681 
293764 
294849 

295936 
297025 
298116 
299209 
300304- 
301401 
302500 
303601 
304704 
305809 
306916 

0.2 



1 



555' 
556- 

557 

558 

559 
560 

561 

562 

5^3 
5^4- 

5^5 
-566 

6^7 
56? 
569 -^ 
570- 

57^ 

57^ 

573 

574 

575 

57^ 

577 

67^ 

579 
580 

581 

582 

583 
584 

5^5 
586 

^87 
588 

589 
590 
59^ 
592 
593 
594 



Square 

'308025 
309136 

3102 •J.q 

312481 
313600 

3 1472 1 

31584^^ 
316969 

318096 

31922, 

320351 

321489 

322624 

;32376i 
314900 

326041 

327184 

328329 

329476 

330625 

331776 

332929 
334084 

335241 
336400 

337561 
338724 

339889 
341056 

342225 

34339^ 

344569 

345744 
34692 X 

348100 

349281 

350464 

35*649 
135^936 



zi8 



R. 

595 

597 

598 

599 
600 

601 

602 
603 
604 
605 
606 
607 
608 
609 
610 
61,1 
612 
613 
614 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

632 

^34- 



^ Table «/ 



Square 
354025 
3552»6 

356409 
357604 
25880!' 

360000 
361201 
"362404 
363609 
364816 
366025 

368449 
369664 
370881 . 
372100 

373321 
374544 

3757h 
376996 

378225 

379456 
380689 
381924 
383161 
384400 
385641 
386884 
388129 

389376 
390625 

391876 

393129 

1394384 

396900 
398161 

399424 
40Q689 

401956 



R. 

^25 
636 

637 
638 

^39 
640 

641 

642 

643 
644 

645 
646 

647 
648 

649 

650 

652 

653 
654 

^55 

658 

^59 
660 

56 1 

662 

66^ 

664. 

665 

666 

66y 

668 

66g 

670 

671 

672 

^73 
674 



Squarks. 

Square 
403225 
404496 

405769 
407044 

408321 

409609 

41088 1 

412164 

413449 
414736 , 
416025 I 

417316 

418609 

419904 

42 I 201 

422500 

423801 

425104 
426409 

427716 

429025 

430336 
431649 

432964 

434281 

435600 

436921 

438244 

439969 
440896 

442225 

443556 
444889 

446224 

447561 

448900 

450241 

451584 
452929 

454276 



R. 

^75 
6y6 

677 
678 

679 

680 

681 

682 

683 

684 

685 

6S6 

687 
688 

689 
690 

691 

692 

693 
694 

695 
6^6 

697 

698 

^99 
700 

701 

702 

703 

704 

7°5 
706 

707 

.708 

709 

710 

711 

712 

7^3 
7M 



Square 

455625 
456976 

458329 
459684 

46i04vi 

1 462400 

463761 

465124 

466489 

467856 

469225 

470596 

471969 

473344 
474721 

476100 

477481 

478864 

480249 

481636 

4S3025 

484416 

485809- 

487204 

488601 

490000 

491401 

492804 

494209 
495616 
1 497025 
498436 
499849 
501 264 
502681 
504100 

1 505521 
506944 
508369 
509796 



y^ Table of S<ia-Ait.zT, .-. 
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It, 

710 

7^7 
7j8 

719 

720 

721 

722 

723 
724 

7^5 
726 

727 

728 

729 

730 

73^ 

73^ 

733 

734 

735 

736 

737 

738 

739 
740 

741 

742 

743' 
744 

745 
746 



Square. 
511225 
512656 
514089 

5'5524 
516961. 

5 1 8400 

519841 

521284 

522729 

524176 

527076 
528529 
529984 

531441 
532900 

5343^1 
535824 
537289 

53^75^ 
540225 

541696 

54-3^^9 
544644 

546121 

547600 

54908 1 

550564 
552049 

55353^ 
555025 



7\7 •(558009 



748 

749 
750 

751 
752 
753 
754 



559504 
56 1 001 

562500 

564001 

565504- 
567009 

568516 



I 



755 
756 

757 
758 

759 
760 

761 

762 

763 
764 



765 585225 



766 
767 
768 
769 
770 
771 
772 

773 

774 

775 
776 

777 
778 

779 
780 

781 

782 

783- 
784 

785 
786 

787 
788 

789 

790 

791 

792 

793 
794 



Square 
570025 

57^53^ 
573049 

57^564 
^76081 

577660 

579121 

580644 

582169 

583696 



586756 
588289 
589824 

591361 
592900 

594UI 

5959H 

597529 
599076 

600625 

60^176 

603729 

605284 

606841 

608400 

609961 

611524 

613089 

61^.656 

616225 

617796 

619369 

620944 

622521 

624100 

625681 

627264 

628849 

630436 

P3 
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795 

796 

797 
.798 

799 
800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

810 

811 

812 

813 

814 

815 
816 

817 
8r8 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 

831 
.832 

833 
834 






Square: 
632025 
633616 
.635209 
636804 
638401 
640000 
641 601 
643204 
644809 
64.64.16 
648025 

649636 
65114.9 

652864. 

654481 

656100 

657721 

659344 
660969 

662596 

664225 

665856 

667^89 

669124 

670761 

672400 

674041 

675684. 

677329 

678976 

680625 

682276 

683929 

685584 

687241 

688900 

690561 

692224 

693889 

695^56 



«30 



R. 

«35 
€36 

837 
838 

8^ 
840 

841 

842 

843 
844 

845 
846 

847 
848 

849 

850 

851 
852 

853 
854 

855 
856 

857 
858 

859 
860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 
874 
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R. Squart 
875 1765625 



Square 

697^25 

698896 

700569 

702244 

703921 

705600 

707281 

708^64 

710649 

712336 

714025 

715716 

717409 

719104 

720801 

722500 

724201 

725904 

727609 

729316 

1 73 1025 

732736 

734449 
736164 

737881 

739600 

741321 

743044 
744769 

746496 

748225 

749956 
751689 

753424 
755161 
756900 
758641 
760384 
762129 
763876 



876 

877 
878 

879 
880 

861 

882 

88) 

884- 

885 

886 

€87 

^8 

889- 

•^90 
891 
892 

893 
894 

895 
896 

897 

898 

899 

900 

901 

902 

903 
904 

905 
906 

907 

908 

909 

910 

911 

912 

9»3 

914 



767376 
769129 
770884 
772641 
774400 
776x61 
777924 
779689 
781456 

783225 ; 
784996 

786769 

788544. 

7903^1 

792-100 

793881 

795664 

797449 
799236 

801025 
802816 

804609 

806404 

898201 

810000 

811801 

813604 

815409 

$17216 

819025 

820836 

822649 

824464 

826281 

8281.00 

829921 

831744 
833569 
835396. 



R. 

?I5 
916 

917 

9^18 

919 

920 

921 

922 

923 
944 

9^5 
926 

927 

^28 

929 

930 
93 » 
932 

933 
934 
935 
936 
937 
938 

939 

940 

941 
942 

943 

944 

945 
946 

947 
948 

949 
950 
95^ 
95^ 
953 



Squ»9 

'840^89^ 
'842724 
844561 
846460 
848241 
850084 
857929 

853776 

855625 

857476 

859329 
861184 

863041 
864900 
866761 
868624 
870489 

872356 
874225 
876096 
877969 

879844 
881721 

883600 
885481 

887364 
889249 
891136 
893625 
894916 
896809 
898704 
900601 
902500 
904401 
906304 
908209 



954 910U6 
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SSI. 915849, 

gl*8 517764 
259 ,9196,81 
9,#d 9216,00 

961 923521 
9^2 ,925444 



S63 
9^4 

9^5 
960 

968 
969 

970 



927369 
929296 
93122^ 

933156 
935089 , 

937024 
938961 

940900 



971 

9?2 

973 

974 

99S 
976 

97\ 
91 

979 
980 
981 
982 

983 

984 
985 

986 



Square 
942841 

944784 
946729 

948676 

95062; 

95^5*9 
956484 

958j|4i 
9604O0 

962361 

964324 
966280 
968250 
970225 
972196 



R. 

Ill 

99^ 

995 
996 

997 
998 

999 

iOOO 



Sguare 
974169 
976144 
97842J 
980100 
982981 • 
984061. 
986049 
988036 

990025 
992016 
9940G9 
996004 
998001 

lOOOOOH 
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2^2 /^Useful Lemma. '• 

467. It is Time now to proceed to the Demon-: 
ftration of the Rule delivered in Jfticle 459, for ex- 
trafting the Square Root ; and, fon the more regular- 
doing this, it may be proper tp prcmifc, 

Firft, that the. Number of Figures in the P^oducb 
cf any two Numbers may be equal to, but cannot 
poffibly be jgreatcr than the Number of Figures in 
the two Fa(3:ors : And, though they may be Icfs, yet 
never lefs than one fewer. 

Demonftration. That theProduft may have ^^s many 
Places of Figure? as are in both the Faftors, one 
Example^ for Inftance, 9 >: 7 = 63, j is a fufficient De- 
mcnftration. But that the Number of Places, in the 
Product of any two Numbers, cannot be more than the 
Number of Places in both Faftors, we thus Ihew : 
Let a and b be the two Fa^rs, p = their Produft, c = 
a greater Number than b^viz. =:rwithas many o's 
on the right Hand as there are Places in b ; then it 
* 67- is plain, that a c muft be greater than^-, but a c =* a 
with as many o's on the right Hiand as there are Places 
in ^ ; ••• the Number of Places in ^? r is = the Num- 
ber of Places in tf 4. the Number of Places in ^ ; 
whence the Number of Places in a r, which is a greater 
Produft than j>, is only = the Number of PJaces in 
a and b •, and, confequently, p which is lefs, cannot 
have more, for that is abfurd. ^ E,D. 

As to the above Aiflertion, that the Number of 
places in the Produft may be one .lefs than the 
Number of Place? in both Faftprs, one Example^ viz, 
2 )f 3 ^p 6, is a fufficient Proof. 

It only remains now to be demonfti^ated, that the 
Number of Places in the Produft of any two Num- 
bers c^npot, in any Cafe, be lefs than the Number of 
Places in both Faftqrs Minus one. And th}s may be 
thus demonilrated : If one lefs than the Number 
of Places in each Fa<5tor is doiioted by d and n re- 
fpcftively, the leaft Numbers, confifting of the fame 
Number of Places as the Favors, are i with d^ o's ; 
and I with n^ o's, by the Nature pf Notation ; and 
T. their Produft is + 1 with d^ o's + », o'3, that is, it 

conufts 
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fonfifts of I 4- ^-f » Plapes ; but ^ + i, and n 4.. i, 
jDeing the Number of Placps jn each refpedive Faftor, 
their Sum, or the Number of Places in both, is ^^-J- 
p •{- 2, which is butoneipore than the Number of 
Places in the above Product (j + J -}-»)• therefore 
the lead Faftofs poffible can have but one Place left 
in the Prp^luft than the Number of Places in both 
Faftors, ^nd confequently no other Fadors, for the 
)eaft Fai^lors miifthave the leaft Produft. ^ E, D. 

468. Hence it follow^, that, if the Faftors are equals 
a^ they are in raifing any Root to it? Square, then the 
rroduft, or Square, can npver have niiore Places, than 
twice the Number of Places in the Root : nor lefs than 
twice the f^umber of Places in the Root Mims 1. 

4.6g. And from the laft^r/zV/? it follows, that, if 
a Square hp pointed as direfted in jirt. 459, the Num- 
ber of Points will be equal to the Number of Places 
in the Root. For if the Root, is but a fuigle Figure, 
the Square * cannot be more than 2 Places, nor lefs • 46S-, 
than one Place, but either i or two Places admit of 
more than one Point ; and, if the Root confifts of 
two Places, the Square cannot have more than four 
i?laces, nor lefs than three Places, which, by the Me- 
thod of Pointing, admits but of two Points: Alfo, 
if there be three Places in the Root, the Square can- 
not have more than fix, nor lefs than five, neither of 
which admit of more than three Points, £5?^. ad infi- 
nitum. For pne Place admits of one Point, three 
Places of two Points, five of three Points, fcf^. Or 
generally thus : It is plain, that if the Number of 
Places be i. 3. 5. 7. (^c. 

The Number of Points are i. 2. 3. 4. £s?^, 
which are two correfpondent Series in Arithmetical Pro- 
greflion •, in the firft of which Series the common Dif- 
ference is 2, and in the other i. Now Ittn = one lefs 
than the .Number of Terms in each Series, then, 2 n 
4. I = f the laft Term in the firft Series = the Num- f 4*7* 
hjcr of Places in the Square •, and n + i =:J the cor- j 427. 
fefpbnding (laft Term) in the other Series = the 
Number of Points in the Square. But, if we put d 

=:thc 
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=s the Number of Places in the Ropt, then th^Njn^'% 

• 468. bcr of Places in the Square cannot be more th^aJ^^^* 

. nor l^is than jii -7-1 i let us fuppofer the Nup:>l>^r of 

Piac|;.^it^ be tbeileaft, viz, 2i-^ i^ then, by the abq^e,. 

f ij. 2Jf + *,=:+ »i— i«.\S fulbtrading i from each^Sjd^ 

t t6. ^' '^^ Equationi we get a« =:;}; li — 2 j • - r dividing by 

II 108. aUPfip^«l=S^.-r:ij to which adding i, we havejf 

^ ^ 4t/» =?f .<^> but «y + I = the Number of Pojntg, --V 

^ =5,»the N^piher of Points, when the Squarg^has the 

jgjwdt jpiaces ppflible, v.i%, id -r \ \ and •.*, fince the 

Square can K^ver have but one Place more, viz. %d 

j^face^ it can have.but d Points ; bec^ufe twa Flaces^ 

weuld make byt qpe Point more. <^ E. D. 

470. Leigma 2. If -any Number, which is not a 
perff ft Square, be giyen l|o find the greateft Square 
contained in it *, i£ it be pointed by the Method al^ 
ready delivered^ the .N^inber of ^ints will be the 
fame, as the Number of Points inffe greateft Square 
which is contained in it. 

Ijetifonftraiion. J^jti a =: the Number which is not a 
perfeft Square, s == the greateft Square which is con- 
tained in it ; fuppofe a and x pointed, then it is evi- 
dent^ that s cannot have jgiore Points than^, becauie 
if is ,a leiTer Number ; atvd that j>cannot have fewer, 
ts^fily fhewn, by aifumiijg the leaft Square Number 
that has the fame Number of Points as a, viz. i widi 
t|f ice as many o's asjthe Number of Places on the 
right Hand of die firil Point, or the Root ss i with 
as many o's as the Number of Points lefs i •, for then 
ife Square is x with twice the ^unroer of o*s in th? 
Root, or J with as many o's as there are Piaces on 
the right Hand of the fuperior Point is a iquare 
Number, artd is contained in (for, being the leaft; 
l<f umber having the given Number or Places, ic 
cannot exceed) the Number a\ and confequcntly, 
fince this Square has the fame Number ofj^oints, 
cert^nly the greateft Square contained in it (annqt 
have fewer. And, fince a can neither have more nof 
lefs Points than /, it jnuft certainly have equals 

, 471 . Hence it follows, that the Root of the greats 
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4ft Square contained in any Number a^ which is not • 
a Square^ hath as many Figures as a hath Points ; for 
it hath as manyFigures as its own Square hath Points* • 469/ 
whijA is =: the Points in + ^. ••• the Number of 
PJaces in the Root of j = the Numlier of^ Pointi in a. * ^'®' 

472. Lemma 3. If any Number be pointed accord- 
ing to the Method already fliewn, then if we confider 
the Period in the firft Point {viz. the firft on the left 
Hand) as aNumber of itfdf, the greateftSquare coa- 
tained in that Period is equal to the Square of the fiift 
Figure, {viz, that in the higheft Place) of the Root of 
the given Number, if it be a perfect Square, or of the 
Root of the greateft Square contained in it, if ir be 
not a fquare Number. Farther, the greateft Square 
cbntained in the two firft Periods (of the ^ven Num- 
ber) takemas one Number by themfelves, is equal to 
the Square of ^tlife -*wo firft Figures of the Root of 
the given Numbe^i or of the greateft Square con- 
tained in it ; and, if in the fame Manner we compare 
3f or 4, Cs? r. firft Periods, the Square of 3 or 4, 6fr» 
firft Figures of the Root, is equal to 3 or 4 firft Peri- 
ods taken in themfelves as one Number, or equal to 
the greateft Square contained in them. To illuftrate 
our Meaning, let a be any Number, h its Square 
Root, or the Root of the greateft Square conudned 
in it. And put c to reprcfent the firft, (tw. the fupc- 
rior Period) or two firft, {#r. Periods 5 (as,for£jr4»9^ 
^ the Number be the fame as in Art. 461 j theo 

r = 1 190 ) and let r =3 the firft, or two firft> (^c. 
Figures of the Root, according as we confider the Mu 
or two firft Periods of the g^ven Number, or of die 
Square b {viz. r ^ 3, or r =1 34 ;) then r* ss 
the Square of the firft, or two ^firft Figures of die 
Root •, now all th^t we mean is, that t^ is the great* 
eft Square contained in c. 

DemonJiratUn. If we can ftiew, that r* cannot be 
greater than r, nor a greater than r* be taken from/9 
then we ihall have g^ven zproptr Demof^ation ; and 
this may be done as follows. 

I . That r - is not greater, or which is the lame 
;rhiiig> is contained in ^. , We 
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• 469. - ^yc, havfc already proved * that the Number of 
. *7»- Points, (or Periods) in <i^ i$ m the Number of Places* 
or Figures in^ -, confequently, in laMCafes' whatever, 
tHere ^tis as mlny Points on the right Hand of c in 
the whole Number a^ as there are Figures onthc right 
Hand of r in the whole Root b. •.-, if we put d to 
c^prefs the Number of Figures on the right Hand' 
of^r in the whole Root b^ then r, taken in its- cbm- 
pickt Valu€,-is r with d^ o's, and f* taken in its com- 
pleat Value = r* with 2^, o's ; alio c in its compleat 
Value = <: with twice as- manyo's as there are -Points 
on the right Hand of ir, in the whole Number 4 ; 
viz. = f with id^ o*s. Now it is evident that, if r* is 
contained in €y then r^ with idy o's, muft be contained 
in c with 2^, o*s (the Number of o*s-in each being the 
fame ;) now, if poflible, let us fuppofe r* greater than 
r, then it follows that, taking them in their compleat 
VaJucs,*r^ with- 2^, o*s, is greater than f with 2^, o's ; 
but, accordingly this Hypothefis, r*withfe^, <^'s,i$ 
greater than ^ for A r= r with as many Figures on its 
right Hand as we have put o*s on Ir^s % but thefe Figurdi 
can never exceed the Excefs of r* above e, if it be but 
one, becauib it is in ia. higher Placfr j > . • from thitf Sup-^ 
po(itron it 'follows, thatr* with 2^, o*s, that is, the 
l^uore of Part of the Root, Is greater than /?, which' 
the Square of the whole Root doth not ejisceed ^ ••.- 
to fay that r^ is greater than f, or, which is the fame, 
that r^ is not contained in r, is abfurd. 

2^ ,Now, to, prove that r* is thegreateftSquai:© thao 
is contained in r, let; us fuppofe,, that, r* is not the 
greateft, but that ^*, a greater Square, h contained ih 
c ;. thpn.^*, taken in its compleat Value, is ^* with 2^, 
o's, which by the Suppofition is contained in c with 
2i, o's -, the fquare Root of^* with 2^, o*s, is g with d^ 
o's, for^ with d^ o's fquared is 1=^* with 2^, o*s i but>, 
fince^* is greater than r* by the Suppofition, g with 
d^ o's muft be greater than r with 4 P^s ; but there 
being 4s ipany Figures on the Right Hand pf r in the 
whole Root, as o's on thp Right Hand of r taken in 
its compleat Value, it follows, from the Nature of 
Notation, that, if ^ exceed r by only an ynit, theri' 
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g with" i, o'smuft be greater than the whok Rootr 
with d Figures ; and fince|- with ^/o's is greater than 
the whole Root by confequently*its Square j^* with 2 d^ 
o's muft be greater than b'^^ or j; and from hence it 
follows that, Cy a Part of j, contains g* with 2 ^, 
o*s the Square of g with ^, o's^ a Number which is 
greater than b^ the fquare Root, of the greateft Square 
8, which is contained in<2, that is, making a Part 
to contain more than the Whole,; \* it is ^bfurd to fay^ 
that a greater Square than r * is contained in <:, and, if 
a greater cannot be contained, then r* muft be the 
greateft. ^E.D. ., / 

473. Whence we may .obferve by Way of Corol- 
lary, that if we find the Root of the greateft Square 
contained in the firft Point, or Period (viz. th^&r&: 
on the Left Hand) that Root Will be the firft Figure 
of the required Root ; and; if we find the Root of 
the greateft Square contained in the two firft Periods, 
it will b^ the two firft Figures o£.the.Root, and fo on 
to anyNumb^ of Periods. 

474. hmma 4! Let » rs any Number whofe Root 
if it be a fquare Number, or the Root of the greateft . 
Square contained in it, if it be not a fquare^umber> is 
tD be found ; thendf we put>=s any Part of fuch Root 
affumed at Plearfure, and yv =; the other Part oi ,the 
Root, we afiirpi, that if fuch a Number be , takea 

fbr ;ir aswill make 2 r+^ x ;r=x » ^-r*, Mn be 2ifi;|uare 

Number, or 2 r + x x ^ = the greateft Prod\|^ that can 
be taken from n — r*, if n be not a fquarfe-Number ; 
fuch afliimcd Value of x will be its true Vaftfe. * 

Demonfiration. The Demonftratibn of this-tiidy be 
conveniently parted into two Pans, viz: fr\itVi the 
Number » is a Square, and when it i^ mM: a fquare 
Number. • - ' 

Firft. When the Number n is a jquare Number, 

th'n, r-\'X being = the Root, r + x* muft be r^:;;, •.• 

r* -f" 2 rx -f. a;* = * », from each Side of this Equa,- * 45 j. 

tion ilibtrafting r*, we get 2 rx-f-x^rz-fw — r*j but t 36. 

2rx + Afx= 2r + xx AC, •.• 2rAr + ;vx,v =: J;/ — r*. 123. 
^E.D. . Part . 
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Part 2. When n is not a fquare Number. To fhew 
the Truth of the Lemma^ in this Oi/^, we put^ z= the 
Excefs of n above the next leiUcr fquare Number, 

then r+Pi* + ^ = « ; •.' fubtradbing r+lcWrom 
• 36. both Sides of the Equation gives ^ = * » — r + xV -, 
t 455- but r+^» = t r* -+• irx + AfS *••, by putting this 

Value of r-4- ;^ * inftead of r + ;cl*, we have ^ = » 



— r* — 2rx + X* i now, fince n and r* are fuppofed 
conftant, they being given or known Quantities, it is 
plain that, the greater 2 r x+ x* is, the leffer will^ be ; 
and confequcntly in %r:cr\-x^^ or, which is the fame, 

in IT+jTx X, X muft be the greateft poffible \ fo that 

iT+Txx be lefs than » — r*. ^ E. D. ^ 

Hence if ^ = ^?, ttiat is, if » be a fquare Number 



then2r-+.xxyis=»-^r*, the feme as we have already 
demonftrated, in the firft Part of this Demonftration. 

475. Hence it may be eafily proved, that, if, in ex- 
tra&ing the Square Root of any Numi)cr, we have a 
Remainder greater than twice the Root found, there 
muft be fome Miftakc made in the Operation ; for 
let the Root found be called a^ then, if the Re» 
mainder g be greater than 2 tf, it muft be at Icaft 
2 tf + I ; to which if W£ add' j*, the Sum Will be 

a*-^2a 4- 1 , which is equal to a^ 1 ]\ aswillplainly 
a{^ar by writing a for r, and i for Xj in Art. 455 -, 
but the Square ot the Root of the greafeft Square + g 
i% =s », and, coofequently, ^* -f^ 2 tf + i muft be con- 
tained in Hy and *.* <i cannot be the true Root, be« 
cattfe the Square of a greater Number ii -{- i is con- 
tained in n. ^E.D. 

476* Having pren>ifed the Things neceflfary, we 
ndw come to demonftrate, or fhew the Reaibn and 
Truth of the Rule which we gave in Article 459^ and 
illuftrated in fubfequent ones. 
J 469. Firft then. We have already ftiewn % that tKe 
47 ' • Number of Figures in the Root is equal to the Num- 
ber of Points in the Number whofe Root, or the Root 
of the greateft Square contained in it, is to be found. 

We 
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Wfe h3ve alfo demonftrated * that the Hoot of the * 475- 
greateft Square contained in the firft (left Hand) Pe- 
riod dr Point, is the lirft Figure of the Root, which 
is anotlier Part of therRule which we are now de- 
mohftrating ; therefore, if we take this firft Figure 
of the Root (which may always be found in the- Co- , 
lumn of the fecond J?ower in the Table erf Powers -|- 5 t 449^ 
becaufe a Point can, never have more than two Figures^ 
and^ therefore, the Root of its greateft contained Square 
is but one Figure, for the leaft Number of tWo Figures 
IS' I q i whole Square confifts of 3 Figures, viz. 100) 
in its compleat Value^ viz, the" Figure with o on its 
right)Hand ; then if we put r for the compleat Va- 
lue of this firft Figure, and x = the.otberrigUfjMJr 
the Root, n =: the Number, whofe Root is to be^ex- 

trafted, then x muft be fiKrh a Number t that 2 r -f- ;c t 474. 
XX may be the greateft Produft that can pofl5bly,be 
taken from n — r^ j but t;his is,, in Effeft, the fame as 
the ^Wi^ dire^s 5 wjiith it may not^be improper to ilr 
lvn:rateby.the£y^/?/f in y^r/i^/^ 4.60 /here the greateft 
Smiare ^in the firft .Poiat is i, and its. Root 'i, 
wmch IS the firft Figure of thqRoot j and, as the 

foot muft ronfift of l:wo if igures, there being twa 
pihts^ r, taken in its compleatValue,,is 10 v ".• r =: 
16, apdr^=: ipo; •.-, // being = 144, «. — r* = 144 

— 160 jp 44 > '.• 2 r + ;c X X = 2 X 10 -4- jf X xj=;z 
20 +Jtf .:^* i^^ the greateft Prpdudl in"44 -, noy x can- 
not be more than 2, for 20 can be takeij from 44 only 
twice, and 20 -^^ x is to be taken x Times ftov^ 44^ 
and, if it be tried, it will be fpund jhat x is notM^fs 

than 2, for 20 -4- 2 X 2 = 22 x 2 =i:44'which^is*^con- 
tained exactly in n — r* sin 44, and \ •, th^reHbeing^no 
Rematinder, thfctrue Root is id ; and this is cxaftly 
the fame as one of the Methods in 'Ariicle 460,- and 
••• agreeable to the Rule^ 

Again, if the Root confifts of three Figures, the 
twa firft Figures of the Root maybe found by find- 
ing the Root of the greateft Square contained in the 
two firft Periods B of the given Number, by the Me- n 473. 

thod 
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thod (already proved) for finding a Root of two Fh* 
gufes i and then, if we put r = thefe two firft Fi- 
gures of the Root taken in their compleat Value,/ and 
X for the other Figure, and n = the whole Number, 



474. then zr^xxx muft be the greateft Product in * »— 
r* ; but, in finding the two firft Figures of the Root,- 
wc have found n — r* (and •.• need noft no>*^ fquare 
r to deduct it from,») it being equal to what remained 
after the fecond Figure of the Root was found •, for, if 
we put a to denote firft Figure of the Root taken irt 
its compleat Value, and b = the fecond Figure of the 
'Root in its real Value, then/i -*- ^ =a the two firftFi- 



+ 4SS* gurcs in their compleat Value =: r ; now ^ -+- ^^ = + 
^* + ^ ^ ^ ■+■ ^*=^* ; but, in finding the two firft Fi- 
gures of the Root, we firft dedufted <7* , and there muft 

J 4S9- remain n — • a^ 5 from this again we dedu<51:ed j;. 

2tf-4-^x^=i 2 ab-^-b^ , and •.• there muftremairt 



n — a* — 2 tf ^ — ^* , ovn — ^ + ^* , or, fince ^ + i ^ 
=sr* , the Remainder muft be = w •— r* ; and •.•' we* 
have onhr to take what remains after the two .firft Fi^i 
gures of the Root are found, and to take .v fuch i 

Figure, that 2 r -f- x x at may be the greateft Produ<5fr' 
that can poflibly be taken out of that Remainder y 
and this is agreeable to the Rule. ; we will illuftrate it^ 
by an Exampky for Inft:ance, that in Artick 461. In 
that Example^ a in its compleat Vahie is 300, and i 
the fecond Figure of the Root in its true Value, aj 

yet fuppofed unknown; then n — ^= 119*025—^ 

90000 r= 29025; now b is 'to be taken fuch, that 

2 tf + ^ X ^ = 600 -\- by^b may be the greateft pof- 
fible m 2 9025 ; \: ^ = 40 (taken in its true Value) for 
600 + 40 X 40 = 640 X 40 = 25600 (And, if h was 
taken = 50, it .would be too much, for €00 -+-50 x 
50 i= 650 X 50 = 32500 is greater than 29025, ^nd 
••• cannot be contained in it) now 29025 -r- 25600 
= 3425 — n—r by the above ; hence a =: 300, arid 
b = 40, and •.• <g + ^ = 340 = r ; and 2 r = 340 

x2 = 68o, ••• 2r + ;f x;f = 68o + yx» is to tie 

' thQ 
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f he jgreateft in 3425, •.• ;tf = 5, for 68q +5x5 = 
$85 X 5 = 3425, Which dedudted from 3425 leaves o, 
and, confequcntly, r + ;v = 685 is exaftly the true 
Root. 

477. The fame Methqd of Reafoning holds good 
in any other Number of Points, but we think it un- 
neceltary to proceed any further pn this Head j and 
therefore fhall on|y add, that, as Evolution is the R"e- 
verfe of Involution, an Evolution may \}c proved 
by involving the Root (and adding to the Involti- 
tion the Remainder, if any) and the Number thus; 
found, if the Work be right, muft be equal to the 
given Number ; and froni the Nature of MultipU? 
cation it follows, that (after having fubtrafted the 
Remainder, if any, from the given Number, as 
what then remains muft be a perfeft Square) if out 
of the fquare Number we caft out the Nines, as 011 1 
of the Produfl: in Multiplication, and alfo caff* the 
Nines out of the Root, and the Excefs multiplied by 
jtfelf, and the Nines being caft out, the Excefs muft 
|be==theJExcefs after all the Nines were caft out of the 
Square Number. Example. The Rpot of the greateft 
Square contained in 1 50 is 12 and 6 remaining, then 
• l5Pr— 6 =s 144 the Square Number, out of which 
the Nines being caft, the Remainder is o 5 and,^ the 
Nines (or rather the Nine) being caft out of 1 2, the ' 
Expefs i$ 3 ; and 3x3=19, put of which the Nine being 
Itakeri, the Excefs is p, the fame as out of the Square 
Number 5 dnd ••• 12 is the true Root of the greatest 
Square. And, if we prove it by the Method of Involii* 
l^on. It ftands thus, "12x12=144 equal to the greateft 
Square, to which adding the Remainder 6, the Su^ 
fiw^ i^Q the given Number for Pfoo/. 
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CHAP. XXXVII. 

Of the Evolution of the Cube Root. 

478. rr^HE Cube Root (from Ku&^ Greeks a 
Jj^ Hit) is that Rule^ which ftiews the Method 
of finding the Root of any given Cube; or, by hav«- 
ing any Number which is not ^ Cube Number^ to find 
the Root of the greateftCube which is contained in it. 

479. Toextrafib the Cube Root, according to the 

. common Method, mind the following Directions : 

Firft put a Point or Dot (,) over every third Figure 

of the given Number, beginning at the right Hand ; 

and, as many Periods as the Number is thus divided 

. into, fo many Figures will the Root confift of. 

Then in the Row of the third Power in the Table 
of Powers, Art. 449, feek the greateft Cube Num- 
. ber that is contained in the firft Pointy or Period, 
{vi%. that laft dotted ;) and put the Root thereof ai a 
Quotient, which will be the firft Figure of the Root, 
but fubtra<5t its Cube from the firft Period, and en 
the right Hand of the Remainder bring (kfwn tke 
Figures in the next Point, and we fhall then hare 
what Arithmeticians call thit Refdvend^ {{vom re- 
folvo Lat.) under which draw aXiinie. 

Again, fquare the Quotient, and multiply that 
Square by 300, which place under the Reiblvend, 
and its Name is the triple Square. 

Then, multiply the Quotient by 3D, and put the 
Produdl under • the triple Square, and call it the 
triple Quotient ; and under this triple Quotient dratr 
a Line. 

Then add the triple Square and triple Quotient 
together, and call the Sum the Divifor ; and under it 
draw a Line, then try how often this Divifor is con- 
tained in the Refdvend^ which muft never be taken 
*inore than 9 (thoug|i Tbmetimes tlie Divifor may be 

taken 
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taken out o^ the Rcfolyend more than 9 Times ; be- 
caufe we are giving Direftions to find only oneFigiire 
at a Time) and the Nupiber fo taken may be, but is 
not always, tjie next Figure of the Root j however, 
take it *as the true Figure, and multiply the triple 
Square by it ; then fquare this Figure, and by its 
Square multiply the triple Quotient, and to thefe 
two Products add the Cube of the faid Figure, and, , 
if this Sum, which is called the Ablatitium^ be not 
greater than the Refolvend, the Figure taken was the 
true one ; if it does, then take it one lefs, and find 
another Ablatititim ; then fubtraft the Ablatitium 
from the Refolvend, and to the Remainder, if there be 
any more Points, bring ^own the next Period ; and 
the Remainder and Period fo taken down, confidered 
as one Nbmber, will be a new Refolvend, under 
which draw a Line -, and now begin again (at the 
Place marked * in thefe Direftions) with fquaring the 
Quotient, which now confifts of two Figures ; and 
fo proceed aifter the above Manner, until all the Pe- 
riods have been taken down, finding at each Stq> 
•.0ne Figure of the Root. - 

' 480. Example, i. What is the Cube Root of 
1728 ? 

This, worked according to theDireftionsjuft laid 
down, will ftand thus 1 



•A 



2 



728 Refolvend 

1 X I X 300 =c 300 Triple Squarie 
I X 30 = s 30 Triple Quotient 

The Sum or Divifor 330 is contained in 728 twice^; 

300 X 2 ss 600 

2X2 s4and30X4= 120 

2x2x2 zsi 8^ 

Sum s s 728 Ablatitium 

Remains o 

R 2 • P* 



i 



Or 1728 may (with a little Alteration in the tjj- 
i-eftions) be extrafted as follows ; and, though this 
Method, and that above, may at Hrft Sight appear 
different, yet by C6hit>arifQn they iJviU appear the 
Very, fame: 

^y^^ fio=theaiRinicdRoot 
10 X 10 X 10 = 1000 V 

728 Rcfolvend 

10 X io=:ioo, and 100x3=: 300 Triple Square 
10 X 3 =a 30 

330)728(2 Times 

300k 2 = 600 
30x2x2 = 120 

a X 2 * 2 =8 

^28 Abiatitiuni 
o 
For Proof 12x12x12 = 1728; 

481. Example 2. What is the Cube Root bf 
16003008 ? 

Here we can go the Divifor 1260 fix Times in 
the Refolvend 8003; btlt, if the Reader works it 

•? down with 6 for the next or fecond Figure of flie 
Root, he will find the Ablatitium greater than tk 
Refolvend; and therefore we mull put down oncleft> 
viz. 5. As for the new Divifor, it is contained in 
the new Refolvend twice; •.• the third or laftFigurt 

, bf the Root is 2, andfo the whole Root = 252. For 

Proof, 252 X 252 X 252 = 160030084 

• • • 

16003008/^, 



' 8 ^5" 



8003 R efolvend - 
2^(2=4,4x300=1200 Triple Square 
2 X 30 = 6q T riple Quotient 

1260 Divifor 
1200x5= 6000 . 

r.^ 6x5x5=1 1500 

7625 Ablatitiufti/ 
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,^ 378op8 Ne^ Refoltend 

25)* X 300 = 187500 New triple Square 
25x30^ ygff New triple Quo^icnc 

188250 New Divifor^ 

187500x2 =? 375000 
750 x 2 X 2 = 3000 

2x2 X2= 8 

^78008 New Ablatitium 
o 

482. There are many other M(jtho^s cpntrived for ' 
Extracting ; Ijut we fh^W here only give a Method a 
Ijttle different from the foregoing, and fhew that 
there is a perfedb Agreement betwixt them ; andco»- 
fcquently, if the preceding one be true, this cannot 
lie falfe. This Method differs from the former, only, 
in finding the Ablatitium, which is found thus : Put 
the Square of the Figure, which Ihews how often the 
Divifbr is contained in the Refolvend under the Di- 
vilbr ; under this put the Produft of the triple Quo- 
tient myltipjied by that Figure ; and under thefe fwo 
Numbers place the triple Square ; and, having adde4 
thefe three Numbers together^ multiply the Sum by 
the Figure laft placed in the Quotjen];, and t|ie Pf odu^ 
will be the Ablatitium *. 

R 3 ; 483. 

* The Agreement of this: 9nd the Rule in Jrt, 479. may be 
thus fliewn : L^t ;r = the Figure ihewmg how often the Divifor 
is contained in the Refolvend; / = the triple Square, ^ =: the 
triple Quotient'; then, according to Jrt, 479, the Ablatitium hsM 

-J-f** 4" *'* hut this, it is evident, is = /-|-f* + ^*5<^ ^^^^'t* 
tf ;f -t^ ; X ;r> the Me^o^here delivered. ^E. p* 
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483. Example. X-et it be required to xtraft 1728 
by this Method. 

The Learner may compare this Operation with 
thole in M. 480. 

The Qperatiom 

728 Refolvend 
I )c I X 300 s= 300 Triple Square 

I X 30 = 32 Triple Quotient 

330 Divifor 

.2x2=4 
. 30x2 := 60 

300 Triple Square 

364 
y by 2 

728 Ablatitiuni. 

o 
; Whence it appears, that this Methbd is fowething 
iefs troublefomethaiv the foregoing*' 

484. The Application of the Cube Root to Af- 
fairs of 6\Tfinefs being grotinded on Geometrical 
•^heorems, it is neceflary to defer its Application to 
^ Viriety of Purpofes of fcommon Life, till we have 
treated of fuch TJi^'or^nis 5. and, therefore, (hall at 
prefent only give one Inftance,- ^iz. If a Shot whofe 

! Diameter is 2 Inches, weighs 3 Ife : What is the pi- 
ameter of another Shot df the fame Metal, th^t 

weighs 24 tb ? . ' . 

Solution. It is evident, that the Weight df th6 
Shots muft be proportionable to the Quantity of 
Metal they contain ; ^nd the Geometricians acquaint 
vs, that the Quantity of Metal or Solidity is as the 
Cube of the Diameter ; •.• as 3!^ :• 8 ( the Cube of 
2 Inches) : ; 24 tb : (by the Golden Rule) 8x^4 ^ 3 
c= 64 Inches, the Cube of the Diameter of the re-* 
quired Balh and \'- the Cube Root of 64, viz. 4 
Inches = the Diameter required, ^ E, J. 

485* 
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485^ Since thefe Methods of extra61:ing> the Cube 
RpQt are troublefome, it will be very ufeful to have 
a Table, which will give the Root of any Number, 
(whofe Root doth not confift of more than three 
Figures) by Infpeftion only. But, before we give 
fuch a^Table, .as the Method of Involution would be 
very tedious, it may not be improper to Ihew how 
fuch Tables may be made by Addition only, from 
a Table of Squares : Which is done by Help of this 
Theorem, H^iz. Let there be any two Roots, whofe 
Difference is an Unit ; then we affirm, that the.Dif- 
fercnce of their Cubes is equal to * the Sum pf the 
Square of the greater Root, twice the Square of the 
lefler Root. . 

486. Hence, a Table of Cubes may be m^e 
from the Table 0f Squares by Addition only •, for 
Example^ fijippofe iit was xequfred to find the Cube of 
12, theCupe pf jei being given = 1331. Firft, by 
the Table pf ; Squares, the Square of 11 = 121, and 
the Square of 12 = 144* Now twice 121 = 121+ 
121, y by jthe Theorem 14+ + X2i + ^^^ +,'i = 
thcDifiereiice of their Cubes, knd, confequently, 133 1 

-^. 144 4- 121 + 121 + II = * 1728 the Cube of * S<^ 
1 2 the greater Root. 

487. A Table of Cube Numbers, or the Cube, 
or third Power of all the Integral Roots, fcomone.to 
1600 inclufive. 

The Method of ufing this Table is the feme as 
that for the Table of Squares. 

R 4 A Table 

* Let the Ro^s be r and r -)- i, then their Cubes are r3 and r% 
4-3^*4*3''+^ (** ^i"g == » V, fubtraaingrs from this *4S5- 
laft, the Difference of their Cubes 3:3r»4'3''+>> which, it is 
evident, is =: r* -}- ^r* + r -4-2r+ i =:r*-j- 2 r-f- * "f\£/*+ 

+ »•; but r* -(- 2^ 4* ^ = t »* + As and v by writing r"-pj^i ^ ^-^^ 
for it is equal r* 4* ^ r 4 > "* the laft Expreffion for their Diffe. 

rence, wt get r -f 1^4 i ^* 4 '* =^ *^ Difference of the Squares, 
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Cube 
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8 


3 


27 


4 


64 


5 


125 


.6 


216 


7 


343 


8 


5ii 


9 


729 


lo 1 


io'oo 
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1331 


12 


1728 


13 


, 2197 


U 


2744 


i5 


3375 


16 

1 


4096 


»7 


4913 


i8 


5832 


J9 


6859 


30 


8000 


ii 


9261 


22 


10648 


^3 


12167 


'24 


13824 


i5 


15625 


26 


. 1757^ 


27 


19683 


28 


21972 


29 


24389 


30 


27000 


3» 


^^^l* 


32 


32768 


33 


Zh9i7 


34 


39304 


3$, 


42825 


36 


48656 


37 


50653 


38 


54872 


,3$ 


♦ 5541$ 
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R. 

40 

41 

'42 

43 
44 

45 
46 

47 
48- 

49 
50 
51 

52 

53. 

54 

5t» 

57 

58, 

59 
60 

61 

62 

63 

64 

65 
66 

6y 

68 

69 
70 

7» 

72 j 

73 

74 
75 
76 

77 
78 



I 

1 



Cirass. 

Cube 
64000 
68921 
74088 

79507 
85184 
91125 

97336 
103823 

I 10592 

I I 7649 

125006 

140608. 
148877 

1-57^^4 

^673? B 
175616 

185193 
195112 
205379 
216000 
116981 
238328 
250047 
262244 
274625 
287496 
300753 
•314432 

329*99 
343000 

3579^^ 
373348 
389017 

405224 

411875 

438976 

4745« 



79 
80 

8f : 

82 

83' 
84 

85 

86 

87 
88 

89 
90 

9« 
92 
93 
94 

9; 

99 

00 

01 

,02 

03 

04 

05 
06 

07 

o« 

09 

lO 

II 

12 

13 
14 

15 
16 

'7 



t 



Cuhe 

49303^' 
512000. 

53? 441- 
5.5040S. 

571 787. 

59^60^4- 

614125 
63*6056 

64830^ 

681472 

,705669 

729000 

753571 ■ 
778688 

804357 
830584 

^57375 '. 
884736 

9h% 

941 1$2 

970499 

iOddpoA' 

030301 

061208 

092727 

144856 

157625 
191016 

225043 

'A59712 

295029 

33iopb 

367631 

404928 

442897 

48454* 
520875 

560896 

601 61 J 



H. Ctfbi 
rtS 1 164303a 

"9 



125 
126 
127 
128 
129 
130 

i^i 
«32 
»33 
»34 

«'35 

137 
r38 

139 
140 

141 

^42 

143 
144 

147 
148 

149 

150 
>5i 

152 

153- 

154 

155 
256 



1 685 1 59 
1728000 
1771561 
1815848 
1860857 
■1906624 
1953 I 25 
2000376 
204S383 
2097172 
2t4^6$9 

2x97000 
224^091 
22^9968 
2352637 
^406104 
*460375 

'2570353 

2685619 
274^000 
2803221- 
2864288 
2924207 
2985984 

3027525 
3112136 

3176523 
3241792 

3307949 
3375000 

34429 St 

351 1808 

35^1577 
3652264. 

3723^75 
P96416 



^ Table ^Cubbs. 

is. C«^« 

57 3869893 

58 3944312 

59 4019679 

60 4096006 

61 4173281 

62 4251528 

63 4330744 

64 4410944 

65 4492125 

66 4574296 

67 4657463 

68 4741632 

69 4826809 

70 49 1-3000 

71 5OOQ211 

72 5088448 

73 5^77717 

74 526^024 

75 $359375 

76 545^77^ 

77 5545233 

78 5639752 

79 5735339 

80 5832000 

81 5929741' 

82 6028568 

Ss ^6x^^487 

84 6229504 

85 6331^5 

86 64348156 

87 6539203 

88 664.4.6^% 

89 675x269 

90 685*9000 
9X 6967871 

92 7077888 

93 7*89057 

94 7301384 

95 1 7414875 



196 
197 
X98 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
2x0 

2XX 
2X2 

213 

214 

^^5 

2x6 

2x7 

2X8 

219 

220 

221 

222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

233 
234 



Cube 
752953^ • 

7^.4537$ 
7762391 

7880599 

8000000 

8x2o6ot 

8242408 

8365427 

8489664 

86x5325 

874x8x6 

8869743 

89999X2 , 

9x29329 

926x000 

9393931 
9528x28 

9663597 
9860344 

993^313 
0077696 

02x8313 
6360232 

<>503459 
0648000 

0793861 

094x048 

1089567 

1239424 

X 390625 

I 543 I 76 
1697083 

1852452 

2008989 

2 I 67000 

2326391 

2487168 

2649337 
2812904 



M9 



ii% 



469 

47 » 
47* 

473 
474 

475 

477 
47? 

47t9 
48P 

43? 
483 

48a 
484 

4^5 
486 

487 
4^3 
4?9 
49.0 
49» 
49« 

493 

494 

495' 
49^ 
497 
498 
499 

504 
507 



Cube 

03161799 
03823000 

044871 1 1 
05154048 
05823817 
06496424 
o7?7i875 
07050176 

0853*333 
09^15352 
09902239 

16592060 
I I 284641 
J 19801^8 
13678587 

J 33 79904 
l4o84i;j5 
I 479 J 256 

16214272 
16930169 
J 7649000 
J8370771 
190954^8 

19823157 
20^53784 

2??87375 
22023936 

^2763473 

24251499 
25000000 

25751501 
26506008 

280^4064 
?8787625 
?95542i6 

393*3843 



R. 

508 
509 
510 
5" 
5'^ 
5*3 
514 

515 
516 

517 
5J8, 

519 
52Q 

521 

522 

524 

525 
526 

528 
529 

530 

532 

533 
534 
535 
536 

537 
538 

539 

540 

54* 

542 

543 
544 

545 
546 
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Cuie R, 

310965121547 



31872229 
32651000 
33432821 
34217728 

35005697 

3579^744 
36590875 

37388096 

38188413 

38991832 

3979^359 
40608000 

41420761 
42246648 

43055607 

438778H 
44703125 

45531576 
46363183 

47197952 

48035889 

48877006 

497.21291 

50568768 

51419437 

5^273304 

53^0375 
53990656 

54854153 
557Z0872 

56590819 
5 746400b 
58340421 
59220088 
60103007 
60989184 

eiS7ii62,5 
62771336 



548 

549 
550 

551 
55^ 
553 
554 
555 
556 

557. 
55.9 

'55St 
560 

561 
562s 
563 
564 

565 
566 

.567 

568 

.569 

570 

571 

572 

573 
574 

575 
576 

577 
578 

579 
580 

581 
582 

583 
584 

585 



Cubei 
^366732$ 
64.566592 
65469149 
66375006 
67284151 
68196608 
69112377 
70031464 

709^3875 
71879616 

7280868^ 

7374111-2 

7^676379 

75616006 

716558481 

775043^8 

78453547 
79306144 
80262125 

81221496 
82154263 

83*5043* 
842200Q9 

85193000 

80 1 6941 1 

87149248 

88132517 

891 19224 

90109375 

91102976 

92100033 

93*90552 

94*04539 
95112006 

:96i2294X 

97137368 

98155287 

99176704 

! 00^01695 



;^'rABiit of Cvtis. 



•586 

587 
588 

589 

59 » 
59^ 
593 
594- 

J595 
59^ 
597 
598 

§99 
bob 

601 

6b2 

^3 

•606 
"607 
*i668. 
609 
610 
'611 
612 
€13 
614 

€16 
617 
618 
€19 
620 
•621 
■ "622 
1623 



Cuii 

1 

402236056 
202262003 
26349^472 
204336469 
205379000 
206425071^ 
isb747|4688 
208527857 
2095^4584 

210.644875 
2117018736 

21277*6173 

21384J7192 

214921799 

2 I 6000000 

217081801 

218167208 

219256227 

220348864 

221445125 

222.545616 

223648543 
224755712 
225866529 
226981000 
228099131 
229220928 

230346397 

231475544 
232608375 

233744896 
234885113 

236029632 
237176659 
238328060 



i2. 

625 
626 
627 
628 
629 
630 
631 
632 

633 



635 
636 

637 
638 

639 
640 

641 
642 

643 
644 

645 
646 

647 

648 
649 

650 

652 

^53 

654 

1655 

1^57 
658 

^59 
660 

661 



244140625 

24531437^ 
246491883 

247673152 

248858189 

250047000 

251239591 
252435968 

^53636137 



634 254840104 



- **4| 242970624 J 66^ 



39483061 
240641848 
Z4i8o4367 J662J 290117528 



256047875 

^7^59^8^ 
258474853 

259694072 

260917119 

262144000 

263374721 

264609288 

265847707 

267089984 

268336125 

269586136 

270840023 

272097792 

273359449 
274625606 

^75^5'i-4-5^ 
277167808 

278445077 

279726264 

281011375 

282300416 

283593393 
284890312 

286191179 

287496000 

288804781 



664 
665 
666 
667 
668 
669 
670 
671 
672 

673 
674 

675 
676 

677 
678 

679 

680 

681 

682 

683 

684 

685 

686 

688 
689 
696 
691 

693 

694 

695 
696 

697 

698 

699 

700 

701 



291454247170*' 



392754944 
29407962^ 
295408296 
296740963 
298077632 
299418309 
300763060 
302111711 
303464448 
30482121/ 
306182014 
307546875 
308915776 
310288733 

3 I 1665754 
31364683:^ 
314432000 
3 I $82 I 24* 
317214568 
31861198/ 
326813504 
321419115 
32282885$ 
324^42703 
325666673 
327082769 
328509006 

329939371 
331^73883 
3328125^/ 

3^4^55384 
335702375 

337*535^^ 
338608873 

34006$ 3 92 

341532099 

343006000 

J4447»I<*« 
^+59484<S8 



m 
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./iTAbhs of Cub£s. 



703 
704 

7°! 
700 

707 
708 

709 

.719 
711 



Cube 
347428927 

^48913664 
350402625 
351895816 

353393243 
354894912 

356400829 

3579H000 

359435431 



713 

714 

718 
719 
,720 
721 
722 

724 

725 
726 

727 
728 

729 

730 
73* 
73^ 
733 
734 
735 
73^ 

738 
739 
740 
741 



712 360944128 



362467097 

3^3994344 

3^55'2-5^75 
^670616^6 

368601 8 13 

370146232 

371694959 

373248000 

374805361 

376.367048 

377933067 

379503424 
381078125 
382657176 
384240583 
385828352 
387420489 
389017000 
390617891 
392223168 

393832837 
395446904 
397065375 

398688256 
400315553 
401947272 
403583419 
405224000 
406869021 



R, Cube 

742 408518488 

743 410172407 

744 411830784 

745 413493625 

746 415160936 

747 416832723 

748 418508992 

749 420189749 

750 421875000 

751 -423564751 

752 425259008 

7 53 '^'^h 57777 

y £4.1 ^28661064. 

755 430368875 

756 432081216 

757 433798093 
75814355^9512 

759 437245479 

760 438976000 

761 440711081 

762 442450728 

763 444194947 

764 445943744 

7^5 ^7h7^^5 
y66 449455096 

767 451217663 

768 452984832 

769 4.5475^^09 

770 456533000 

771 458314011 

772 460099648 

773 461889917 

774 463684824 

775 ^^54H375 
yy6 467288576 

777 469097433 

778 470910952 

779 1 472 729 '39, 
780,474552000) 



/?* 

781 
782 

783 
784 

785 
786 

787 
7«8 



790 
791 

792 

793 
794 

795 
796 

798 



476379541 

4782^1768 
480048687 
481890304 

483736625 
485587656 

487443403 
489303872 



789 49 I I 69069 

493039000 

494913671 

496793088 

498677257 

500566184 

502459875 
504358336 

506261573 

508169592 



799 510082399 

8bo 512000060 

801 5.13922401 

802 515849608 

803 5 i 77^16^7 

804 519718464 

805 52 I 6601 25 

806 523606616 

807 5255579^3 

808 52 75 141 12 

809 529475129 

810 53144XOPO 

8" 5334"73i" 

812 5353^73^^ 

813 537S^7797 
8^4 539353144 

815 54-1^2375 

816 5433384*6 

817 545338513 

818 547343432 
8191549351259 



J 



yf .Tabi.b of Cubes. 



R. 

8z<S 

^21 
822 
823 

-,824 
825 

-SzS 
•827 
8^8 
829 
S30 

•832 

«34 

«35 
836 

83> 
838 

839 
84P 
841 

842 

843 I 
844 

845 
846 

847 
848 

849 
850 

851 

852 

853 
854 

855 
856 

857 
«5« 



^3S 



Cube : .. 
551368000 

553387661 
555412248 
557441767 
559476224 
561515625 

5^3559976 
565609283 

567663552 

569722789 

571787000 

573856191 

575930368 
578009537 

580093704 
582182875 
584277056 
586376253 
588480472 
590589719 
592740000 
594823321 
596947688 
599077107 
601211184 
603351125 

605495736 
607645423 

609800192 

611960049 

614125000 

616295051 

618470208 

620650477 

622835864 

625026375 

62722.2016 

629422793 

531628712 



859 633839779 

860 636056000 

861 638277381 

862 640503928 

863 642735647 

864 644972544 

865 3647214625 

866 649461896 

867 651714363 

868 653972032 

869 656234909 

870 658503000 

871 6607763 I I 

872 663054848 

873 665338617 

874 667627624 

875 669921875 

876 672221376 

877 674526133 

878 676836152 

879 679151435 

880 681472000 

881 683797841 

882 686128968 

883 688465387 

884 690807104 

885 693154125 

886 695506456 

887 697864103 

888 700227072 

889 702595369 

890 704969000 

891 707347971 

892 709732288 

893 712121957 

894 7145 16984 

895 716917375 

896 719323136 

897 7*1734273 



i?. 

898 
899 
900 
901, 
902 

903 
904 

905 
906 

907 
908 

909 
910 

911 
912 

9»3 
914 

915 
916 

918 

919 
920 

921 

922 

923 

924 

9^5 
926 

927 
928 
929 
930 
93^ 
93^ 
933 
934 
935 
936 



Cuif' 
724150792 
726572699 
729000000 
731432701 
733870808 
736314327 
738763264 
741217625 
743677416- 
746142643 
748613312 
751089429 
753571000 
756058031 

75^55°5^^ 
761048497 

763551944 

76696«875 

768575296 

771095213 

773620632 

778688000 
781229961 

783777448 
786330467 
788889024 

79H53125 
794022770 

79^5979^3 

799^7^75* 
801765089 

804357000 

806954491 

809557569 
812166237 

8 14780504 

817400375 

8200258^0 



•$6 
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R, 

937 

938 

939 
940 
941 

942 

943 
944 

945 
946 

947 
948 

949 
950 

95^ 

953 

954 

955 
9^6 

957 
958 



Cube 

82519^672 
827936019 
830584000 
833237621 
835896888 
838561807 
841232384 
843908625 

846590536 
849278123 

851971392 
854670349 
857375000 
860085351 
862801408 
865523177 
868250664 
870983875 
873722816 
876467493 
8792 1 79 1 2 



959 
960 

961 
962 

963 
964 

9^5 
S66 

967 

968 

969 

970 

971 

972 

973 
974 

975 
976 

977 
978 

979 
980 



Cube 
881974079 
884736000 
887503681 
890277218 

893056347 

895841344 
898632125 

901428696 

904231063 

907039232 

909853209 

912673000 

91549861 1 

918330048 

92 1 1673 1 7 

924010424 

926859375 

929714176 

932574833 
935441352 

938313739 
941 192 000 I 



R, 

981 
982 

983 
984 

985 
986 

987 
988 

989 
990 
991 
992 

993 



Cube 
944076 141 
946966168 
949862087 
952763904 
955671625 

958585256 
961504803 

964430272 
967261669 

970299000 
973242271 
976191488 

979^4'^^57 



994 982107784 



995 
996 

997 
998 

999 
1000 



985074875 

988047936 
991026975 

99401 1992 
997002999 

lOOOOOOOQO 



^«?^ 



483. Wc ih^l now proc^d to the LemfpaS f\t-^ 
f:!^^ .^t .(S^m^m^ivm^ the Method given in Artr 
47^ ,(^ i|lViftirat?(J inthefa€(;:eedingones) for ex- 
trawingll^e -Cifbe flpat/ 

tinmrn li The Number of Fijgurcs, in the con- 
tinued Produd of any thjree Numbers, fcan never be 
mdrp th?a the Nun?ber of Figures in all three 
Fq<^s^, but m^y bje equal td them ; neither can the 
C(>ntipuecJ. Produft m .^t; Jeaft but two Figures fe we r. 

X>€^(^raim. This evidently follows from An 467 ; 
for, by t^p.fjsmma ip that Article^ the Produft of aiiy ' 

tsffQ I^aftors cannot- have more Figures than are in 
both Factor3, not* lefs than one fewer.; and therefore* 
if we Tconfider this prodiid as one Fajdor, and the 
remaining Number the other, this Produ<ft can have 
at mc^ b^ as many Figures as are in both the Fac- 
tors of whv^ it is compounded, and at lead but one 
fewer ; now the Number of Places in one of thefe 
Pa&ors j ^i;2. the firft: Produfik by the above^ caa 
never exceed the Number of Places in the two firft 
Fa(9tote;"afad at leafi be but one fewer •, confequently^ 
thfe ^umb6^ of Places, in this laft Produd, can nevet 
exceed the Number of Places in all three Prddufts, 
nor be at kaft but two fewer than the Number of Fi- 
gures in the three F^ftprg. ^ £. Z). 

489. Corollary i . IJence it is evident, that theCubd 
of any inbegral Number cannot have more Figures 
than three Times the Number <^f Figures in the Root> 
nor lefe than two fewer than triple the Number of 
Figures in the Root. 

. 490. Corollary 2. Whence it follows that, if any .Cube 
be pointed a$ we have already direfted * j then the Num- # ^7^, 
ber oi Poinfis ^yili be eqiial to the Number of Figures 
in the Rdpt ; for, if the Number of Places be i. 4. 
7. io>C*fr. theNutnberof Points aire 1. 1. 3. 4, ^c. 
Which are two correfppndent Series in Arithmetical 
Progreffion ^ the firft, , being the leaft Number oif 
Places^ which will admit the correfpOndent Number 
of ^qjnts, in the fecond Series. Now it is evident 
by a bare Infpeftion ^ that, if td any Term in the firft 

S wc 
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0/ /i^ Cube ftooT, 

we add 2, a Third of thatSum will fae equal tdtki 
coi-refpondent Term in the fecond Series ; therefore 
if we put n =r: one lefs thaft the Number of Terms in 
the Series, as the common Difference is 3, the Term 
which is n Terhis dlftaiit ftdm the firft s=:* 3 »^- i , 
=£ the Number of Places in the Cube ; to which add- 
ing 2 w^ have 3 » + 3, a Third of which is » + i == 
the Number of Points. (This might haVe been found 
otherwife, by the fame Method as fliewn in Jrt. 469, 
for the Square •, but we have giVen the above Method, 
fbv Variety Sake.) Now^ putting J= the Number of 
Places in the Root, the leaft Number of Places in the 
Cube is t 3^ — 2; •.• 3^— 2=s j3»-4-i; an^l 
-,-, adding 2 to each Side df the Equation, we have 
3^=3 » -4- 3 ; hence, dividing by 3^ we find, that 
// = II » +* I ; but » + I =5: the Number df Points^ 
by the above j therefore, 1/ sa § the Nuniber of 

Points. ^E.D. 

49 1 . Lemma 2 . If any Number, ndt a perfeft Cube, • 

f 479. be pointed according to the Direftions already given f , 

the Number of Points will be equal to the Number 

of Points in the greateft Cube, which is contained 

in it. 

DemGnJlration. Let a be aNumbef ; (riot a Cube-,) 

c zz ^he greateft Cube Number contained in it ; then 

it is plain, that c cannot have more Points than a^ for 

then it muft have more Figures^ and fo c be greater 

' than Hi and then could not be contained in it, which 

\% contrary to the Suppofition. Arid that c cannot 

have fewer Points than a^ may be thus fhewn : Let 

3 n be the Number of Figures on the right Hand 

of the fuperior I^oint of a \ then^ if we take i witH 

3 n o*s which it is evident is contained in a^ it is t 

Cube Number, and its Root rUL i with -J- of 3 » o\ 

viz. I with n o*s ; for i with », o's cubed ss i with 

3 », o^s ; wherefore, i with 3 n o\ is a Cube with as 

many Points as a hath, and, being contained in ^, it 

follows, that the greateft Cube ^^ cannot havefewcf 

Points J 
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^ointt \ and, }f c can neither have more nor fewer 
Points than a, the Number of Points in « and ^ muft 
be equal. ^ E. D. 

492. Corollary. The Root of the greateft Cube, 
contained in any Number a^ which is not a Cube, 
hath as many Figures as a hath Points ; for it hath 
as many Figures as there are Points in ^ * ; and the f 499. 
•P6ints in c and a are equal f; confequently, the Root x .^,^ 
of c hath as many Figure^ as there are Points in ^. . 

/ 493. Lemma^2* If ^ny. Number be pointed accord- 
ing to the Direftions already given j, and we con- ♦ .^g 
fider the Period in the firft Point (w;^. the firft on • ^* 
the left Hand) as a Number of itfelf, then will thjS 
greateft Cube, contained in that Period, be equal to 
the Cube of the firft Figure of the Root of the 
given Number j if it be aperfeft Cube \ or of the Root 
of die g;reateft Cube which is contained in it, if it be i>ot 
a perfeft Cube. Agam, the greateft Cube containt^d 
in tjie tylro firft Periods (of the given Number) t^ken 
as one Number by themfelves, is equal to the Cube 
of the firft two Figures of the Root of the givfn 
Numbcf, if a perfe<5t Cube ; if not a Cube Number^ 
of the jgreateft Cube contained in it. And in 
general, if we compare, by this Method, 3 or 
4, Cfc. firft Periods, the Cube of 3 pr 4.y'^c. 
firft Figures of the Root, will be refpcftively 
equal to the Root of 3 or 4, ^c. firft Periods^ 
of the given Number, taken by themfelves as* 
onQ Number, if the Number be a pqfecSt Cube \ 
or pi 3 or 4, (^c. firft Periods of the greateft 
Cube contained in it, if it be not a Cube Number^r 
Our Meaning, in this Article^ may be illqftrated in 
the fame 'Manner as that made Ufe of in Lemma 3. 
for the Square Root, viz. Let ^ be any Number, '/S? 
its .Cul>e Root, if a perfefl: Cube, or the Ro(K of .thj^ 
greateft Cube contained in it : Put c to repjrefen^t the 
^rft, on two firft, £5?^. Periods (a$, for Example^ )$ 

the Number be the fame as in Att. 48 1, then c:^}^ 

• .S 2 9f 
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or 16003, ^^0 ^"^ ^^^ r s= t^c firft, or two firft, 
i£c. Figures of the Root j according as we conlido- 
the firft, or two firft Periods of the given Number, or 
.of the Cube ^3 j (^/W. r s= 2, or r = 25, iSc.) then 
r3 = the Cube of the firft, or two firft Figures <rf the 
Root ; now all that we affirm is, thskt r3 k the greateft 
Cube contained in r. ^ 

Denwnflration. We fliaJl firft mew that r3 is con- 
tained in r, or, which is the fame, that r3 cannot ht 
greater than r j and then prove that a greater Cube 
•than the Cube of r cannot be taken from c. 
• 490. I. We have already denx)nftrated *, that the Num- 
492- bcr of Points (or Periods) in ^ is ac the Number 
tjf Places or Figures in b\ and confeqaencly^ in 
«11 Cafes whatever, there are as many^Points on tlie 
right Hand of r in the whole Niimber tf, as there 
arc Figures on the right Hand of r in the Root i s 
•••, if we put £/ to exprefs the Number of Figures on 
the right Hand of r in the whole Root b^ then r, taken 
in its compleat Value, is r with J, o*s ; and r3, takeii 
in its compleat Value, is r^ with 3 d^ p's j aMb c^ in 
its compleat Value, = c with three Times as many 
o's as there are Points on the right Hand of it, Ia 
the whole Nunnrber n, viz. c with ^d^ o's; now 
it is evident that, if r3 is contained in ^ then alfo, i» 
their compleat Values, r3 with 3 d^ o's muft be con- 
tained in rwith 3 i, o's ; but, if poflible> let us fijp- 
j)ofe r3 greater than f , then it follows that, taking 
them in their cotnpleat Values, r3 with 3 //, o's i» 
;reatcr than c with ^ d^ o's ; but, according to this 
[ypothefis, f 3 with .3 i, o's is greater than a j for 
i^ =s c with as many Figufres on its right Hand «s 
we have put o's on the right Hand of € \ but thefc 
Figures can never exceed the Excefs of r3 above 
if it be but i, bccaufe it is in a higher Place; \'% 
fc'om the Suppofition that r3 is greater than c^ it fol- 
lows, that rs with 3 dy o's, that is, the Cube of Part 
dF the Root,, is greater than dy which the Cube of 
the whole Jloot doth not exceed ; that is, making 
a.jPart greater than the W-hole, which is abfurd, and 

there- 
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therefore rl cannot be greater than r, and confe- 
quently muft be contained in it. 

2 . We are now to prove chatrs is the greateft Cube 
NUlpfcer that is contained in ^j we will atprefent 
fuppofe^ that r^is not the greateft, but that ^^ a 
greater Cube, is contained in c\ then ^3, taken in its 
compleat Value, is^^ with 3 i, o's; which, by'the 
$iMppoiition, is contained in € with 3 rf, o's -, the Cube 
Bootpf^^' with 3^/, o's, is ^ with ^, o's •, for ^ with 
dj o's cubed, i^ = ^^ with 3 ^, o's -, but, fince g^ is 
greater than r^ by the Suppofition, g with i, o's, muft 
be greater than r with ^,o*Si but, there being ^s many 
Figures on the right Hand of r in the whole. Root, 
as o's on the right Hand of r taken in its compleat 
Value, it follows, from the Nature of Notation, that, 
if g exceed r by only an Unit, then g with rf, o*s 
n^uft be greater than the whole Root r with J Figures } 
and conleqqcntly, g with dj oh being greater than 
the whole Rppt ^, its Cube^' with 3 ^, p's niuft be 
greater than the Cube of i -, •.*, By the above Sup- 
pofition, a gri^ater than ^', viz, g^ with 3 ^, o*s is 
contained in a lefs than ^% viz. in r' with 3 ^, o*s or 
€ wkh 3 dj o's, which is abfurd j and •.' r' is the 
greateft Cub? in c. ^ E. D. * 

494, Carollary. If we find the Root of the greateft 
(pybe contained in the firft Point, or Period {viz. the 
tix^ on the left Hand) that Root will be the firft 
Figure of the required Root j and, if we find the 
Root of the greateft Cube contained in the two firft 
Periods^ it will give the two firft Figures of the 
Root, and fo on to any Number of Periods. 

495. Lemma 4. Let»=: any Number^ whofe Root, 
if it be a Cube Number, or the Root of the greateft 
Cube contained in it, if it be not a Cube Number, 
is to be found ; then, if we put r = any Part of fuch 
Root, afliimed at Pleafure, and x = the other Part 
of the Root, that is r + x = the Root, we affirm, 
that, if we make 3 r* + 3 ^ aDivifor, and feek how 
often it is contained in »= r', under this Limitation, 
the firft Part of the Divifor 3 r* being multiplied 

S3' by 
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by tke Quote, and the fecond Member 3 r being multl^ 
plied by the Square of the Quote^ and to the Stini of 
thefe two the Cube of the Quote being added, the 
whole Sum may be equal to n — r3 if it was a Ciibe 
Number ; or the greateft that can b* fo takenirbm n 
— r3, if n be not a perfedt Cube, then the Quote fo 
found is equal x. 

Bemonjlration. Firft, when « is a Cube Number, we 
fliew the T ruth o f this Lemma thus : Since r -{- x ^ 

^ 455- the Root, r + ^^3 = », that is, * r^ + 3 r^ ^ + 
3 rx* + x3 = wi whence-by fubtrafting r3 we get 

+ 36. 3 r* AT + 3 r;^* + A?3 f = » — >s^ but by the above 
Rule we take x fuch, , that the Sum of 3 r* ^, 3 r *, 
and Af3, that is, 3 r* a? + 3 r x* + ^3 may be equal 
to » — r3, which muft be fo by the above ; there- 
fore this Rule is true in this Cafe. 

Secondly. When « is hot a Cube Number, let^=r the 
Excefs of n above the next leffer Cube Number, then 

t455- r3-f3r»xr}-3rx'*4-3f3;|;3:»_^, and taking r^frofh 
both Sides of this Equation, gives 3 r * ;tf + ^ r x* +^^=^ 

II 36. II » — g — r3 =p » — r3 - — ^j and, to this adding |-,' it 

q 22. becomes 3 r* y + 3 r x* + ^^3 + ^ -s f » — r3, arid 
frory this Equation fubt raftin^ 3 r* y + 3 r y* + ^^ 

* 3^. gives gpz *n — r3 — 3 r* x + 3 r ;tf* + ^3 • now 
fince g is the leaft polfible, and n — f3 invariable ; 
X being the only unknown Quantity, 3 r* ;^ -|- 3 r / 
4- ^3 myft be the greateft . that can be taken from n 
*— r^, and this is what the aboye Rule dircds, and 
\: the Truth of it is plainly Ihewn. 
Hence, if ^ =4: o, that is, if ;? be a Cu be Number* 

then, • » — r^ — 3 t* ^ -|- 3 a* x* + x3 =; o, or 3 r* 
. x 4- ^ r X* + j^3 r: « -,— r3, as was befor? proved, in the 
firft-Part of thi3 Demonftratioh; and, perhaps; the 
perfed: Agreement of thefe Demonftrations }s pleaf- 
ing to the young Student, as it fliews how the De- 
monftrations of particular Cafes piay be deduced 
from the more general ones. 

496* Cprollary. Whence may be ea/ily fliewn- th^ 
^i^ai?$n^ whvi \ti hiaklng 5r* + 3^ t^eDivifor^ ^t 
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can ibmetimes go it oftcner in the Rcfolvend n — r', 
than we ought i for, in taking the Divifor ^r^ '\' gr 
9c Times, we only take 3^* ^ + 3 rx, whereas we 
mufl deduijt * 3r* ;v + 3 r x* + >?' v and confcquently, * 495- 
till we have worked down tq the Ablatitium, that is, 
found what ^r^ x J^ ^r x^ ^ x^ would bring out, 
according to that a0umed Value of at, we cannot be 
certain whether x be taken too much \ but then, if 
3 r* X + 3 ^** + ^^ be greater than n — r', we muft 
take X lefs than before, and work again. 

497. CorQUary 2. When» is not a Cube Number, 
the Remainder whiich is^, can never exceed triple the 
Root found, and triple its Square ; that is, g cannot 
be greater than 3 ^* + 3 ^, ^ being the Root. For, ifg 
be greater, it muft be at leaft i greater, that is, 3 ^ * -f 3 ? 
+ I, to w hich adding b\ it is ^' + 3 h^^ 3^+ 1 =s 

* + i* i (for* + i^zs^y J^3 ** + 3 i^+i> as is evi- 
dent by Writing h for r, and i for x^ in jirt, 455. ) And 
iince this Cube it i3 manifeft is contained in n (becaule 
it is th^Sum ofthe gr^ateft Cube, iJ% and the Remain^ 
dcr 3 i* + 3 * + I added together) it muft follow, 
that ^ rf I tivB Root of 3' + 3 ** + 3 * + x is the 
Root of a Number contained in » -, and confequent* 
ly i^ according to this, i$ not the greate(i Root, be* 
caufe b -^ i is greater-, but this \n contrary to the 
Suppofition, and". '^cannot be greater than 3** + 3i- 

498. We now proceed to demonftratc the fyilf 1 
given in Jrt, 479. for extra^ing the Cube Root, J 

Dmonjlratioh . We hay e already proved, f Aat the ^ ^^^ 
the Number of Figure^ in the Rogt is equal to the ^^** 
Number of Points in the Number whole Root is to 
be found ( and alio that % the Root of the grea(eft % 494- 
Cube contained in the firft (left Hand) Period, or 
Point, i$ the firft Figure of the Root; which may he 
found by a bare Infpedlion of the Column of third 
Powers, in the Table | of Powerij) ; henge {^^rt of || ^^g. 
%\i€ Rule is already demonftrated- Nqw* having 
found the firft Figure of the Root, if jhp Ropt qdn- 
fifts but of two Figures, the firft Figure in its com- 
pleac Valvie 1% that Figure with o qn the right Hahd 

S 4 of 
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of it; for this compleat Value putf, sind >( stt th# 
other Figure df the Root tvhich is required; nts^ 
^ the Number whoTe Root is to be found ; then, tnak- 

4?$! ing gr ^ 4. 3 r a Divifor, we m\lft * divide n^ r^ by 
it, fo that AT, the Quotient, may be fuch, is 3^* Af 4^ 
3 r ^2 ^ ^3 j^^y j^Q|. exceed » —* r' j arid that out 

]^le is agreeable to this, is befb (hewn by at) Exatupie^ 

^72:. Let it be required to extract the Root Qf 16003 ^ 
which isPart of the Number in y/r/. 48 l,A)ri til which 
Article compare what follows. The Root of the firlt 

Point 1 5 is 2, for 2) =^ 8 j but, as the Number 

1 6003 admits of two Figures in the Root^ the firft 
Figure 2 in its compleat Value is sx 20 i^ r; and the 

fubtrafting 8 the Cube of 2 from the firft Point \6 
and bringing down the remaining Point, is in Efiedt the 
fame as fubtrafting ther% vizr^io)^ -li: 800b; from 
t6co3 or «, \' n — r :2= 16003 — 8000 it: S003 the 
Refolvend; then we took 2 >c 2 x 300 for the triple 
Square, and this is the fame as 3 r^, for this is 3x20 h 
fto = 1 2op ; then we took 2x30 for the triple Quoti'* 
ent, which is the fame as 3 r or 3 x 20 rs^o, the Sum 
pf 1200 4- 60 =. i26or=3 r^rf-3r the Divifor, which 
is contained-in the Refolvend 8003 fix Tinaes \ butj 
according to the above Limitation, only fivf Times j 
hence, y rz 5; then ^r^X:=z 1200 t 5'^ 60DO, and 
3 r flf^ tr 60 >c 5 X 5 =. 1 500, and x si= 5 x 5 x 5 == 
125 ; no^ 3 r* AT rf 3^ ^* + ^^ z:^^ 6000 -f- 1500 ^ 
125 = 7625 the Abiatitium ; which, taken from the 
Refolvend, leaves 378, for a Remainder ; whence 
we have Ihewn the Reafon of the Rule^ when there 
are but two Figures in the Root; and, in Order tc) 
fhcw it when there are three Figures in the Root, Itt 

.. it be required to extraft the Cube Root of 16003008 : 
Now we have found already the Root of the two firft 
Periods, br Points, ^72. 2^ ; biit taken in its com- 
pleat Value, as there muft be three Figunes, it is 250 
= r ; and we have already found theRef61yend» — r^ - 

n being^no)^^ = 16003008, for we have already de- 
duced the Cube of 25 from 16003, and taken dowil 

the 
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tke next Point 008 -, or, which is th« feme, the Cube 
of 150 from !6po30o8, and rfiere remains 378008 
for a R^Dlvend, or ^ -^ r?> ftQW the remaining 
Wflrk wiJJ ftand as under, which, compare^ with thf 
Operation in 4rL 481, will fpfficiently ihew th^ At 
greement, ./. . . 

»— r^=3 g-ySwS New Refolvend 
^^^ = 3 K 250^250= I S 7500 New tfiple Square ^ 
3r =;= 3 )f 250 =? ' 75Q NewtripleQuotieqi 
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1 8 82 icd New Divifia^r. 

Now take xzzi2 then r ^^^0^0 
' 3 rV=; 187500x2=1 375op9 

* 3r¥*=?750^2x2 tr: . 30G<> 

• '9C^ =£ 2x1 X Irs _ 8 

3 78008 New AHadtium. ^ 

WhefiGt the whole Rbot =; 252, and thz Rule trt(e iii 
g Figures -, and the fame Rea!ft>ning, ' in proceeding 
jrom Point to Poinf , will hold good in any Number 
pf Figures. 

499; We ha^e already hinted, that Evolution may 
be proved by Involution, and alfo by cafting out the 
Nines ', for Example, let it be required to prove, that 
2 5 2, j lift now found, is the Root of 16003008; firit 
then by Involution 252 x 252 ^252 t^ 16003008 for 
Profit j orby cafting outthe Nines from i6oo30o8there 
remains o, and by cafting the Nines out of 252 there 
remains D, and •.• this laft Remainder ox 6 -will be 
p, ^c. ••• right V again, for Proof that 85 is the 
Cube Rpotof 1 641 25, the Nines beings caft out of 
6141 25, there remains i, arid out of 85 there remains 
4, and 4 :«: 4 = 16, out of which the Nine being caft, 
there remains 7, and 7x4:;= 28, out of which the 
Nines being caft, the Excefs is i as before, for Proof. 

500. Stholmm. Befides the Ufe already fhewn' of 
the Tables of the Square, and Cube Root, they will be 
very ufeful in finding the R6ot when of more than 
3 Figures ; for Example, let it be required to cxtrad: 
the Cube Root of 14366^28991 : This pointed wiH 

be 
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be 14366628991^ and, by looking in the Table Of 

Cubes the Root of the greateft Cube contained in 

the three iirft Points 14366628 is found, by In(i>ec- 

tion, to be 243, and its Cube 14348907, which, fub- 

trafted from 143 6662 8, leaves 17721 ; to which an- 
nexing the ncxtToint 991, the Refolvend will be 
1 772 1 99 1 ; and jiQW the Work will Hand thus : By 
the Table of Sqqarcs^ C43 fquared = 59049, which 
multiplied by 300 =1774700 the triple Square^ and 
a43 X 30^2= 7290 the triple Qaotient ; and 1 77 1 4700+ 
7290 = 1772199a the Divifor, which is contained in 
the Refolvend once, ^. • put t in the Qupti^nt } an4 now, 
to perform the rcmaimng Part of the Work according 
to/trt. 4&2i wefirft rcferve theSq^are of the Figure laft 

pgt ift theQiiotientj^fc. 1^**= i j then the triple Quo- 
tient7290x i=:7290;andthc tripleSquarei77i470Oi 
the Sumof thefe threeNujnbers sr 17721991, which 
multiplied \^Y the Figure laft placed in the Quotient, 
viz. I, =;;: lyjijagi the Ablatitiufn; which being 
the fame as the Refolvend, the Remainder will ht^ 
nothing; and ••• 1436662 S991 is a perfeftCube, 
and its Root :;= 2431, 

50 1 • We Ihall not here give the Rt4ks necefl^ry 
for extf afting the Roots of higher Power;?, for thefc 
two Reafons : 1 • Becay fe they are of no Ufe in com-? 
mon Arithmetic ; and, 2dly, becaufe they will be 
much more intelligible in another Place, as willallQ 
a more compendious Method of extra<3:in^ the Cube 
Root. W^ (hall, therefore, only at prefent hint, 
concerning theRbot of higher Powers,' that^ when the 
Index of any Power is cgmpofed of two or moiij: 
Indices of the inferior Powers; the Root of the fupe- 
rior Pdwer may be found by the continual ExtraAi-r 
on of the Roots of the inferior Powers : To illuftrate 
this by ^n MxampUy let it be required to extraft the 
Root of the fixth Power of 2985984 ; now the In- 
dex of this Power 6 is compounded of 3 and 2, for 

x^ 2 55 6 ; therefore, find the Cube Root of 
51I85984, which by the Table of Cwb?? js J44, an4 

tl|c 
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tiie Square Rooti or Ro6t of the kcond I^ow&r of thiSj 
by the Table of Squares, is i± 12, the required ROOl. 



rfM 



CHAP, xxxvin, 

f 

Of Single Vosifioa. 

i502.T)OSITION, or thei2«& of Falfiy as it iS 
Jl called by feme Authors^ is a Rulefor WOirk* 
ing a particular kind of Queftions, which cannot b& 
ealily folved by the other Rules, of cominon AHth-^ 
metic. The Reafon of its being called Pofitibii^ Of 
BmU of Falfij is becaufe by the Suppofition of otA 
or two falfe Numbers^ by this Ruleg we are enal>led 
to find the true s and^ from the Number of Suppo^ 
iitions neceiTary to folve the ^eftiori^ we fay fuch 
,^ueftion is in fmgby or double Pojition. 
. 503. Single Pcfition (which is what we mall con* 
fine ourfelves to in this Ch^ter) folves ^ueftims^ in 
which there is fome Partition of Numbers into Parts 
proportional, i 

504. The Method bf folving ^ejiim in pigle 
Pojition is by fuppofing a Number for the Number 
fought, and working with this fuppofed Number^ as 
if it was the triie Number, to find the Refiilt j aq- 
cording to th^ Conditions of the ^eftioH \ and thca» 
fince we took the fiippofed Numbprs in the fame pro- 
portion as the ^4/?iV;i dire(fb,that ii,in tl>e fanie Vx<^ 
portion as the tnje, or required ones, it is manifeft^ 
that the Ratio of the falfe Cohclufion and fuppofed 
Number muft be the fame as the Ratio betwixt the 
trueRelblt, or given Number, and the Number fought : 
Or, in other Words, as the Hefult is to the Number 
thought, fo is the given Number to the Number fought* 
A few Examples will illuftratc thi^ Article^ and dearly 
ftiew the Reafon of this Proportion. 

505* ^eftion ift. Supp6fe that, three Men AB^C% 
being at a Tavern drinkifig;, the Reckoning came to 
) 2 Shillings^ ^hiph Wis thus agreed to be p^id ; viz. 
that^ as mafty 3 Fences as A paid^ (6 mahy 1 Penct^ 
B fliQuld pay, and fo ttiany Pence C biould pay ! 
^^^} What ought earh to p&f ? SaluHeHi 



t 

SiliaiiH. Suppofe C paid t s. 

Sumo 

Here according to this Sufg^ofition th^ would pay in 
all but 6 Shillings, wh^reis* they mtift all together pay 
12 Shillings; however, jit i^manifeft, tliat, if welud 
fuppofed twic« as much fcir/C, the Refult would have 
been twice ais^ much .as it' haw is ; and, if we h^ 
fuppoied .J Times . as much for C» the Refult nrnft 
have been 3 Times as much 1 2a)d in general, if we 
had fuppo&dff Times as much, the Reiult muft have 
been » Times as much ; that is, the Refult wouid 
always increafe or diminifli in the fame Ratio as. the 
SuppoTuion ; -.* the above RmU in Jrt.. 504 is ratio- 
nal, and the remaining Part of the <Sa&f/i^;f to this 
•^^ian will fland as foUows, viz. As the Refult 6 : 
the Number thought . j :: the given Number 12 : 
,the Number fought 2 ^ • . • C muft pay 2 s. 
Then, by theConditionscJS pays 4 

c£th!^^fiion^ 1 A pays 6 

Sum = 1 2 for Proof. 

506, ^eftioni. Admit there is 2 1 2/. 14 j. yd.tohft 
divided amongfta Captain, 4 Men, and a ^oy^ thp 
Captain to have a Share and Half, the Men each a 
Share, and the 60^4. of a Share : What ought . each 
Pejrfon to have ? 

• Solution. Here it will be proper to fuppofe a Num- 
ber that we can take the f and 4- of, without leav- 
ing any Riemainder j and 6 is fuch a Number, •. • {im- 
pofe each Man's Share 6d. 

The 4 Men would have 6x4 c 24' 
The Captain 6 -f 4 — 6 -1- 3 = 9 
TheBoy4of6= 2 

SumrnTTi 
Now fay, as s^l : 6d 11 sl^ggd. (the Pence in 

Hence 



/. s. d. 
Hence each Man mufl: have 36 9 44 

Then 4 Men mull have ' 145 17 5 4- 

The Captain 54 14 04 

The Boy i>2 3 i f 

Sum = 212147 for Proof, 
507. ^eftion 3. Let us fuppofe, that a Man, 
\vhofe Wife was with Chfld by the firft, being on hig 
Death-Bed, made his Will in this Manner, viz. that 
his Eflfefts, . iti Value i200;^. Ihould be divided in 
the fblf owing Manner -, (/. e.) if his Wife fhould be 
delivered of a Son, the Son fhould have -J and the 
Mother 4 ; but, if it fliould prove to be a Daughter, 
the Mother fhould have ^ and the Daughter \ : But 
it happened that, after the Husband's Deceafe, the 
Woman was brought to Bed of a Son and two 
Daughters : ; -^are how muft the Effefts be diipofed 
of, according to the Will'of the Teftator ? 

Solution, it Is. manifeft that it was the Teftator's 
Defire, that the Mother fhould have twice as much as 
a Daughter, and a Son twice as much as the Mother : 
Hence if we fuppofe one Daughter to have i /. 
The other muft have i 

The Mo^cr 2 

The Son 4 

- Sum 8 



••• As 8/. : i/. :: iioql: :i5o/. =5 one Daughter's 
Share s hence the Anfwer is 

Ofie Daughter 150 

The other 150 

The Mother 300 

The Son 600 

Proof jC 1200 
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CHAP. XXXIX. 



JJlouble Position, 



j^Oit^\\T H £N zSlueftian is not divided into Parts 
yy .proportional, it cannot be fojved by one 
^uppoution, and therefore we are obliged to mstkeaao- 
tber Si^pofitiQn^ for which R^afon this Ruk is called 
doHbk Pofition. 

509. The Method of working this /!«/?, is, by 
aUvmipg two different Numbers for the Number 
fought) and working with them, feparately, accord- 
ing to the Nature of the ^uefiion^ to find their refpec- 
pve Errors, which if they were too great mark with 
CT" •, if too little with ^^ ; iThen multiply the firft 
3tfppQntion by the fecond Error, and jhe feqond Sup- 
pofition by the firft Error ; and if the Errors are alili, 
jhiat is both too great, or both tpo little, divide theDif- 
erenf ? of thefe Prpdud? by the Difference pf the Er* 
ror$, and the Quotient will be the Nuniber fought i 
But if tte Errors are unlike, that is, one too great, the 
other top little, divide the Sym of the Products by the 
Sum of the Err0r?» and the Quotient will give the re- 
Quired Number. Or .mind t;his memorial Rule : 
Unlike 3ign3 Addition dgth clefire, 
Alikf Signs Subftraftion doth require, 
5 1 o. In thp Solution of ^Jiions by th^ ^boye Rule^ 
it is fupppfed, that, as the firft Efror is to the fecond 
Errpr, 10 is the Pifference between the firft Suppofi- 
tip|> andtheNwmberfojjght tpthg Difference between 
the fecond §uppouijipn and jhe required Number. 
For otherwife the ^^ion will ppt admit of a Solution 
by thi^ Kule^ it being entirely fpupded pn .thi$ Sup- 
pofition : Bat that any !^fim may be folved by the 
Huk delivered in tfee laft ^-fick^ when thejre U fucl> 

•• ■ ' i 

a Prp- 



ft Prdpbrtioh as we have given in this A^tkle^ is 4c* 
Inonftrated in the underwritten Note *. 
511, ^ueftion i. 

f When firft the Marriage Knot was ty'd^ 
Betwixt my Wife and me j 
My Agfe did her*:S as far exceed. 

As three Times three doth thr^e 1 ' 

¥ 

* t>mmjtrati4n. Wc ^e now to iliew that any ^ejijoh 
which admits of the Proportion inentionfid in this Article^ 
njay be folved by Art. 509, In Order to which, let x = the 
Number fought ; a and b =2 the two Suppofitions, k and n 
= their refpeftive Errors* This admits of three Cafes. 

Chfe I. When the 8uJ)pbfitions wre both too little* Then,, 
by the DeHhitioh, aS m : « vix-^a : x — *, v mx'^mb*:sinjs • %tj^ 
-^Ha', V adding nato both Sides of this Equation gives m^ + 
«ff— ^ iw^ t === '^^^ and^ fubtra^Hng mx from both S ides of t 22* 
thisEquationj wehave na'^mbX::=^(nx'^nixzz)n — mXx-, v» t 3^* 

dividing both Sides by«-*OT, we get — -- — || =*•• Which || 10?^ 

is a Demonftration of one CW^, of the latter Part of this 
Anictek 

Cafe 2. When the Errors are both too greit. 

Let « be \ir m-, bylheSuppofition, as w : « :: a-^x : J— a-j 

V/wx^^^;r f =» xtf — *, or, which is the fame, mb-^mx € ^^5^* 

=rwii— wjTi and, by adding nx to eachSide of the Equation, 

We fliall ge!tmh\.nx-^mx*::znd', and from this fubtrading * ««• 

ffs ^ gives« x-^m x\^n a^^m i, or, which is the fame, n — m^x:=^ t 3 ^» 
na — mb'i whence, dividing h^ n-^ m will give x %'=> % io># 

"^ Which is agreeable to the Rule in -/frf/c// 509. 

Cafe 3. Wheh the (Suppofitiohs or) Etrors are one top. 
great, the other too little. 

Let a CT* b. By the Suppofition zz m \ n :i a ^^ x : x -^ b\ 
V OT^f— ;w^^|| = na-^nx'y and, ifto each Side of this Equa-* )| ijj^ 
tion we add nx^ we fliall find that mx + »;«• -^ /ni § =; nai ^ aa. 
and to each Side of this Equation adding mb will give xhh 
Equation mx + nx^ :=^ka + mbi or, which is the fame, if 2Z^ 

^-JrH XX ^na + mb', which laft Equation, being divided 

na 'X^ mb *' ^ 

\rf Jh^fij will give ** =— — 1 , which is the fame as * iol# 

the 
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iDoyBtc P^siTiok* 



fiut, after ten and half ten 

We Man and Wife had bccrU 
Her Age came up as near to milieu 

As ]&ight is to Sixteen* 
Now tell me (you who can) 1 prajTj 
What were our Ages on the Wcdding-t)ay ? 
Solution. Suppofe, when firfl: the Marrig^ Knot 
was tied, * Yrs. Yrs. 

I or 2 



6 



The Wife's Age 
Then by the ^ejiion ) 
his Age WAS 3 

IS Years after, thei ^ 
Wifemuftbe K^ ^7 

1 5 Years after, the 7 ^ 
Hufeandmuftbe i" " 
TwketheWife's Age I 
then =: 3 ^^ 

TwicetheWife's Age j 
then is greater than r '4 
the Hufband's ^ 

X4 XT' ; and the fecond 1 3 



34 



13 



Herft according to 
thefe two Suppofi- 
tions, after thcv had 
been married fifteen 
Years, twice the 
Wife^s Age w^ 
^ greater tb^n the H^f- 
band's 14 and i^re^ 
ipe^liveiy, whereas k 
ought by the ^utftwA 
to have been equal ; 
•••the firfl Error is 
whence, the Signs 



being both alike, we fubtrait the Produft pf 13x1 
from 14x2, i.e. 28 — 13=;: 15; and the Dif* 
ference of the Error$ is 1 4 — 13 = 1 for the Divifbr j 
which being an Unit, the Dividend 1 5) divided by it^ 
will give 15 in the Quotient 5 and •.• the Wifefs Age 
on the Marriage-Day was 15 Years; the Hufband's 
(three Times as many,i:;/;2.) 45; and, adding 15 Years 
to each, fhe would be 30 Years, he 60, jufl: twice 
her Age for Proof. 
512. ^efiion 2. 
** A Man that was idle and minded to fpend 
Both Money and Time, went to drink with his Frv^: 

He 

the Ruli in 509* diredb. And confequently we have now 
comi^eatly demonilrated, that any ^ueftion In which thec« 
IS fttchajrxoportion as is mentioned in ArticU ^lo^ can be 
folved by the jRitiif laid down in j/rtule-^og* ^ E. D* 
' t ^^ion I. is from ^t M^nti^fy Entertainments^ for yn* 
nuary 17 1 1, but the Operadon is Hot there inferted. 

** -^y Mn LeddJketter^ in iht Monthly JEfgertainmMs xyit^ 
The Solution is not there inferted* 



He faid to his Hoft, if you'll iww to me lend 
As much Coin as I have, then my Sijcp^ftc^ I'll ^pesid t 
His Hoft lent the Monfey, his Sixpence he fppnt^ 
And, having fo done, to another Houfe went 
Wherp the . faaa^ ive rcquefted, .and the fame 

V . » [he fpen 

He went tp a third Iloufe, jyhere, Landlord, cries he. 
Lend me ^s much Money as l*ve left here yf^Q fee ; 
Which having receiyied, hisSixpence he ipent. 
So, all being gpne^ I^qme.the Fuddle- Cap went. 
To caft \iphis Reckonings •, but^vhis Head aching fore, J 
He begs you to d9't, ^nd he'll do fo no more r • ^ f 
What had he at firft, and how much is on Score ? J 
Selutkn. If wf fuppofe he had at firft 6d. attd 7^; 
then thefe two Siif^fitipns, worked according to the 
Nature of the ^uejiiojh will^nd thus: 

d. d. ^ 

6 or • 7 

6^7 



»7J 



Had firft 
Firft lent 



Had then 
Firft fpcnt 

Hadkft 
Sctood lent 

Had then . 
Second i^eat 

Had left 
Tliird leot 

Had theo 
Third ipent 

Remains . 



12 
6 

6 
6 

12 

s 

6 



6 



. t « * . 



he had at firft. 



Here remains 6i. and 

14^, but by the ^^-. 

JH^n nothing fhould 

14 . remain -, •.• the firft 

6 Error is 6dy theSe- 

r— cond 14^; both too 

5 great. Hence by y^/. 
8 509. the firft Suppo- 

-~ ficion 6 X by the fe- 
1 6 cond Error 1 4 being 
^ = ) 4, and the fecond 
-r- Suppofition 7 X by 
10 the firft Error € bei ng 
10 3:42, ore haye 84— 
*— 42 = 42 for the Di- 
2Q . vidend, and the Dif- 

6 ference of the Errors, 
•-— .Ttz. i4-rH-6=3: 8 for 
1 4 the Divifor, • . • 42 -7- 
•-i- 8 =: 5i/ 1 ilhe Money 

.Hpnce 



} 



»;♦ 



•- » / « 



H«n«tVhaclttfuft 5^ 



5t 

lO-r 
6 

4t 



► X fLilt't. 



''•1 *n *• 






To caft uf> whai'1iiS« 

a. 

Firftlent ' Bj",'- '. 
Second ient 4 4 
Third lent 3 



I 



3 
3 



owes 



12 



6 
6 



Hence it appeart thifc 
he had at firft 5 4 i, 
and ha* 12J.4 on 
Score. 






[ad then 
'irftljpcnt 

Hadkft / 
Second kiit 

Had theft 
Second fpent 

Had Irft 
'third lent 

Had then 
"Third fpent 

r Had left For Proof o ' 

• ■ 5I3- ^ueJHon* ^. 

'-A Fainter, of Skill and much Fame in the Towtt, 
JtJad procur'd himfelf Work for more Hands than his 

. fovn. 

J He jemploy'd' an Affiftant, to help him in Part 5 
• A Proficient in every Branch of his Art. 
O'er a Glaft of goodWine upon Tef m^ they debate, 
And "the Bottle was drained whiletheyftati? and unftatc. 
For as Plenty of Baccbufs cnlit'ning Juice 
. Doeslmoft commonly Proje6b and Whimfies produce; 
. ,:So^ when that .their Spirits grew warm with the Liquor, 

^'^JFiefli Maggots were ftarted, and Fancies^ flpwd 
T^^^-r- .oci ^ . . _ 1^ f quicker. 

Thei wire long 1ft contriving what both Sides couW 
.^^c^ySWt thcrBropofals agreed pn were thc^^ j ^^^ 

^-^^ ♦ This was. propofcd Mr. WilHam Maffey^ in the LoiM^ 
D/^, - arid atifwerc* iii the- Tdct€€4iyg on< 



gebraic Proceis. 



foct€€4i«g one by to Al- 



Bauhli Position* 

For a fingle Year's Service the Man fliould be ty*d ; 
And> for every Day that he full was enjploy'd. 
Seven Shillings each Day fhould his Wages be ][?al4J^; 
Andy for all foch as thofe when he refted pr play'd,' ^ 
He ijhQuld forfeit. three Shillings : The Year was com- 

Neither I^Iafter nor Man was in each other^s Dcbtl- 
Now whatTime he negkded, young Artifts, is fough^t. 
And how much for his Matter in Painting he wr^ugnt ? 
Solution. Su^pore Ihe Man worked loo Days, then 
he played ^6c^ — '' 100 = 265 Days ; •.• his Wages 
would be 700 Shillings, and his Forfeits 795 SM- 
lings ; hence the ifird Error is ^^^ — 700 = 95'^. 
Again^ fuppofc he wprjced 12b Days, then he played 
^^6^ r-r 120:= 245jDays, whence, according to imis 
Sup^pfition, his ^z^i would be .840 j, and his For- 
feits 735 Shillings;' •••the fecond Error will be 840 
— 735 = 105 cri then the Operation by Jtt, ^oi^. 
will be as under : 

The I ft Suppofit^on 100 2d Supoofition ^ 120 
X by the 2d Error 105 x by the^iff firror \^^ 

*Produ6t 10/500* ' 600 






1080 






^^ 



...■••'(. -^^ .=^0? , ;. P«)du^l>^50o 

. . . . ; ■ ' *^"~"^»* \t X400 



••» 






u 



$UTA'"ti^900 



.. ]5^{\5ii, ^worked 109 T'D^ys, arid played 565 — ^09 



..ji^,r|and 255 4 Days- at 3/. is alfo c±p76P/; Bd: 




^ V A Gentfeman^iias an Orchard pf Ft^uit Trecs,'^-onc 
' -Half of the Trees bearing Apples, one Fourth Pears, 

* 'PiUis ^JIM 352, inthi 'LadUs DUrfy X752V.* 



??* 



!- i. 



^^6 Double PoiiTio^f. 

one Sixth Plums, and fifty of them bearing Cherfk^j 
how maiiy Fruit Trees in afl grtW iti the faid Or- 
tWd ? . . ' 

Sohtim. Here we may fuppoled any Numb6i*s, l»it> 
ta avoid' Fraftionsj fuch as can be divided witli^ttt a 
Remainder by 2, 4, and 6 ; and fuch Numbers are 
1 2 and 24, which bemg taken for the two Supp^fltidfts, 
the Work will be as foltows : 

Trees Tfees 



Suppofe there arc 
in the Orchard * 



} 



1 2 24 



I Apples 6 i 2 

i Pears j € 

4 Plum* 2 4 

Sufti bf the Ap^ 1 

pies. Pears, and > 1 1. 22 . 

Plums ^ V 

Hence accord- -% 

ing to this the^ i==i2-— ii 2=r24*— 22. 

CheffiSsmuftbej 

But the Cherries Ihould bfe ^cy^ and \* the firft Error 

fe 50 -^ 1=49 ^^9 and the fecond Error=50 — 2 =: 

48 ""13 i now the firft Suppofition multiplied by the 

fcconxl Error 15^12 x 48 = 576, ahd th^ fecond Sup- 

■p<5l!li<>n by the firft Error = 245^49'= 1 176 -, •/ 
1 1 7^-^ 576=5:600 =: the Dividend, the Bf*6rs being 
both alike ; and the Difference of the Errors 49 — 
48 = i for tlie Divifor ; '.• the Number of Trees 
in the <)rcfiard is 600, as may be cafily proved by 
the §jueJfwJh '. 
/ '^15. '^^Jifon 5. Suppofe a Maid-, c^ylflg A|^€5 

"^6 maTket, was met by three Bdp, and th«fc the Firft 
took Half that fhe had, but ^retiirned io % that the 
Second tobk one Thi'rd that fhe then h^^ but re- 
turned two •, laftly, that the Third tb^k away Half 

^that ihe had left, bi^ returnfed her 6ne-, iftd^ when 
!he flit Wats Tg6t -cleat, ffie had tweli^A|)pte5-feft*? 

^ What NumUr of Appier had ihe at firft ? ^ , 



^S^i(^ S^ppofc Ih^ had 

Apples Apples 



^ « » /• 



;^ttmt. . . 


lOQ or 


70 


1 - 

FirfttpQk^', 


5P 


%s 


Returned 


lO 


10 


She theA h^d 


;^<?- 


45 


Second took t 


* 


»5 


Then flie had left 


', 40 


30 


Tliq SegQAd returned 


* 


2 


She had then 


A^ ' 


32 


Xhirdtook4 

1 


21 


16 


Then (he had left 


21 . 


16 


Third returned 


I 


I 



-• ♦ 



Whence by this Uie 1 . 

hadatkftkft J ** '7 



Hence tht Errors arc 1 JT" and 5 C" 
Now XQO x,5 = 500, and 70 x 10 =c 700, •.' 7PO-r 
5Q0 ?= ^pp ;;i; the Dividend i .and 10 — 5 ^ 5 -p th? 
Divifor ; •.• ;ioo -r 5 » 40 ==• the Number i^ Applef 
the Maid had $^t firft, s^s pjay be eafily proved. . 

e^x6. SebMim. ^^fliMr of the Nature of the above 
may be £»lved independent of Art. 50a, by workioe 
in a retrograde Order ; which Method we will illu^ 
trate in a Solution of the laft ^ueftion. To proceed 
then, by the ^^/^», when, fhe was got clear, (he 
had 12 Apples left; therefore, before the laft Boy 
returned her one, fhe had buf .1 1 5 at which Tinae ihe 
had as many as the Boy, (begaufe the Boy toojt 4) 
and confequently, before ftue met with that Boy, fhe had 
I IX 2 = 22 Apples ; Hence, before the fecond.Boy 
gave her back two, (he could have but 22 — 2 is: 20 ; 
»t which T4me the %^/^ lays, ^had4» fiad t^eBpy 
Y ; •.• as 2 Thirds : 20 1 : 3 Thirds : 11^.^2^ =:^thc 

T 3 , Num- 



* V '^ Number of Apples ffie had iieforc (he* mot witht^thc 

thi^-A|^tM ^hexMafd had T^t^Rr&ymtc M>)(;:^m49 

^'-*5 1 7. : -ft-wilt Jje . pmpeit,: b^fote ,wc ' QOfisJwd?i\ th^S 

"^hit S<kt - ftf iXflotJ folvablc byi the .Sk/^ in^^^f -iiP^. 
Fililr t^^^ v^ien die^^{»j/Z^v ^pfop^^ j:o be fofyed* 
'^fcciuires the Number fpugllt to be augmented by the 
j^dditiiari pf,. ov ^Jultiplication by fome given Num- 
ber; or *decreafed by tne 'Subtraftion of; or Di^ifion 
'ky ^ giyea Niipiber i there will be fuch: ♦ Arfalogy 
,~*^ '••' ••. . * ■•'".■ .' i.i!-- ■ ■ ■ . . ■'.'•' ^^ as 



i.'.*: 



. * TM^ Demon/irfithn ' of this may be convtttfertdVpfeirtcd 

into four Cafes, , . ^ . ' " • 

^"^"©//^ i: When the Number.fought% tcT ht aLjfLgOk^tkdby 

the Addition of the given Numbei\ .> "^ ^y^ *- u.:*-:: • 
^ Viyfinmftrcttion\ Let *-ra th« -N»mherfo6gK^,w7 artd-^.j^the 

two Suppofitions, c = the Number to be add^¥'4}ieii'Xh^e 
/'WiJmbers^ by tlve Addition of" t will bccf6^e''*-it-Vvr*H*^an4 

'i'^n 'v^the'fir-ft'i:rrdr\is V^c '^^c^'i'^d^J^^lni^'Htit 

fecoiV<r*Erf cir iy>-{-r-io M" ^=**''oo fc .^ IPlie Difference 
betwixt the Number fouglit ah^ firft Suppofitiori is x^^a^sAi 
*elarat the ffambel* JfiDugfitlalftd* the^ifecond Sup|>dfltiQn js x 
c/3^. Confequcntlyft^-^WsCtf^it is, as thefiiftEncorilheTe- 
'liiifldrError j; Jthel^frence betwixf the firft Suppofttion , and 
Number fought : the t)iH^eiv:c b^tyviit tjifc ftcofecf Suppbr 
^ &ion and Nupiber fought. ^. E. D. > ^ 

'*';' Ca/i^: WhreFthe 'Numbet fou^h^ i> tb be «uUipIicj4)y l 
given Number. ' 1 '* ^: \./. -...v 




. Xberftcond Error ;fr coir. Bui 7- = (bfiaS^MSilg'IrttthKflic 

1 84. ' ^^«(a^^^ Afl*'I^t)axinatcy::b3ft4>jg^^^ 

\ cnlfc i: x^a : x^h. Which is the Analogy mentioned in 

Caff 3. 



[ as s mentioned inArK^iOy and, . therefore, fuch* 
^U^^dns ckn be (olvcd by th^t* Rule i, . . ' • 5i#- 

§iS. But, when, according to the Nature of the 
uefiufA^ a given Number is to be divided by thf 
umbet ibugbt (or an]rPart thereof X OT^hcn the 
Niunber fought (or any Part of it) is to beiauaredt 
or cubed^ Uc. (or when fon^e Parts of the^ Number 
fought are to be multiplied together) or, laftly, when 
the S<|tmre Root or Cube Root, G?r. <|f the Number 
foughV-^^r &ny Part thereof, is to be extrafted^ there 
^rill not * be fuch an Analogy as is mentioned in Arii 

'- ',' T4 510, 

»»• '' • - 

fCaJti\. When a giTcn Number is i^ bjs fuiitra^Sbod Awn 
ihe Nuihber.fougtit; 
^ Dem9nJhrat\on, Let 4: = the Number fcugbt, tf and £ = the 
two Suppofitions, f =s the Number to be fubtradlted ; whence, 
lQf;fubtfi9^Uig ^) tbefe Nujghw w ill bec ome at — r, u— <, and ;. 

A — f ; V the fi rft Er r or is x -^c ^a—c ;= x^a j and the fe» 

cond £cn9rls * — rcni—Tssxco/'i hence ;(ls ia the Demon-* - 

ftrationof C^I. ^ £\ p. 

' ' Ci^ 4*: When the Number fought is to b« divided by a, 

giien Nv^iber^ 

r (/ Demtmflratm. Let jr == the Number fought, a and i =1 the* 
^j^o^,J!^u^poriti9ns, <=:the Oiviibr; then we ihall bav^ 

^i*?v4^ W Iftk firft Eri^r isf ico^=: "pSSfi the fecondEr-^' 



^•c^^ 



fel^ lulBcjientlx jglain^ . fee, plvlfion of Fxaffions. ) V * >-r-^ • 1 14, 

'' ' ■■...' ^ , 

*M9f vi,a. xu^L Wblfih^ifi thejTameiM^alogj^^i that 



m 

c 



^JrticU 5x0. J^. £. D. 

f. The Difmn^r^iimA^ this in^ybc cini^bJenrty ^cd 

i5to thfcc Cafiff 

: C!^ i. When a'^iven Ntimiker 'id to' be divided 'b3rthe 
' NtMlAerrfeMht. . ^ . 

• Let X = the Numb^k^ovgkt, a smd ^s^'the two' different 



g tOi ftnd< thwsfore, we aM not to mpiSb t6 HAn {vich 

* ^ :^eJiions by the Rule in Jri.s^. ■ ' ■ 

^ i.^/ ' the -ferft 5rrof -Is f^x/^ ri to ReftiaJ^it i6f {"riaWn* J 



.!> I J 



i£ there i's Tufi anAqal^gj^ a$ ^r«cJUinpdi/l^^A.;5l9^ it 1»'iU' 
bfc,i«iif^ { Mili udO>x< hm^i but,. If aifei «Wt> 

Q^iantities are* ini direct ProJ^ortiori,* ttc ProduS: of the Ex^ 
• 1S5. tfemes muft be * equal to tKfe Pfodiia of the Me ans, that is, 

— — — { T — 1 I ■ ■ ■ ^ ,^^-jana, 

dividing 'both Sides of this Equation by bcrixx ca^cx^wt 
A ,q8. £haH havd .^i-» t ^ -^$ i^heh^elt-h-feViiftm Aat^ icw 

Cording tb this, i and V muft be eqwsit, wfeeK is contrary to 
Ae ^tippblttfofr, fer then' they Svouid hot * Be "two differqhti * 
but only one Suppofitiop; andv tliefc^is Aot- the Required* 
AWogy^«-Mii* Gafe: -'<. - ^ '-'-" "' ^ / *' '^ 

C<^ a, WhcA the Number fought is to be (^uaTred,* fcuVedj 

(JT^.- ■ ' ' ^ ' [ . .. . ' ' . •► 

' We wH dem^nftriAe thtt itf the lkc6n« P^Wfef,' itirf i/i tWe 

fame Manner it .n]iay be doi^b in*, 6^p^ t^ij d pf ,h%iMr Power/ 
Let^jr =» the Nunibtr fought^ 6nd ^ , ^ = the two Suppofi- 

tions; tlien yvc have »% tfaj^^*^; ^nd-v the.firft Eiror k. 

#?* oi^V'and flie (tetopi frrorj^a o^*"/ 'Now let us fup- 

gpfe jthat there is fucji An^ogy as is requi^d in Art. Ki% 
,,V' * then it'A*'!!! bIJ; as x^^kA^'^ i ^* cnb^ r.xc^a r.arc/ii. Snt, 

wtkn four Number^ are in dire£l Proportion, the Produd pf 
t J^S- ^ ^Mflft 'K A eq u ^ to* -fe e t f n) dua ^ of ^e Ejctreme^^ -•/ 

x^ cna^ X Af c/ib =: jf » coZ'* x * co ^ j^oth Sides Qf^his £qW 

II 108. ^oa,» beiQg. (Uvided hf^^(^^,g\ve ^\(!fm,H csjT?-^ h ic ^a\ 

§ 108. an3 tniS divided by x cna will &ew that x-^-a § =5? Jr+i •», ai^ 

by/ubtm^lijjfc^ f|pi^'l»tH->ii^ 6&:i^ia,fiqjiiuiort, ve fliall 

f[ 36. have a ^=^, which is conti^ry to the Hypothttfi^ (fer^iwrf 

4 wc«.fogDgfedt\^-.(fc|Sipi;fn^.KH^ ab- 

liird. ^ £. D. ' , .. 

! After^«*fame Ma«her ' the- Im^dflSkiHey litay %e tIemolW 
fixated J v^hen thQ unknown Number is to be cubed, ^c. 

■ ' * Ca/ty 



D^iir Position. *8x 

519. Though it 'appears by the \2& Article^ that 
the following ^efticns cannQt be folved by the Rjd^ 
in ArticU ^og^ ytx, they may be transformed into 
others, which may be^folVed by that Article. The 
^«^!$iRr ^hich we Ihalthere propofe, art.-^ejlm ift. 

What Number is that, by which if 21 j be di- ^ 
*vidci^, the Quotient will.bfe 71 ? ' . * 

Solution. Though it appears by the lafl: Article, that 
this j^ftion cannot be folvcd by Art, 510; yet it 
miy bC'transfomied liito another, i^hich is refolva- 
ble by that Rfttt •, for the Quotient muhiplied by the - 
Divifor iff equal to ♦ the Dividend'; and therefore • 125* 
the ^efiion nfey be trahsfermod into . -this : What 
Number is that which mnlciplied by '71, theProdu&t 

*. «.* .^\'' : . ' .Mill 






' C^ 9- ^W^ctn^ thtt S^uSI^ Hx^ Cubib RodC, pTc. ^ the 
>ftmAer'fcughl4'.is to he txt!^&sAA ; ,< r 1 

Demonjlration. This we will deinonftfftt€t.'(U|:t})^-§^?r% 

Let X w, the Number fougbtji a and fc^tke two Suppofr*. 
tipjnp^theftweha^re j\/x^ i/a,,4/t\ v the firft Error, i^ %/^ : co 
^ay ^wl t^e'Tecond Errortis t/x : c/> -/i ; hence,^adiniUing^ 
t^t th^i^JsiU(rWn.AnalogJ^ is r^q.ujred la Article ^10^. 

it wiU k^fi, fsV^ '* ^ Va 'Vj^' x^\/hv. si <^a, ; x ^* Hence. 
mabur theProduft of the Means * =2 the* Produjft of the^ • 18 c. 

Extreme, we jQull have /ir"o9 -/^ x*tbA^3=V'* ^V^' 
^ c a ; this divided by -/* to i/41 gives * co^ f =± a/Tco. V^^ t io8, 
XV ^-j-v ^; ani dividing b9Jh oides df tbi« Equation by 
V^T;>3 v^ ^ gives VT: + V^^ J r;r VJ: ^ V^aiid, by fub- t io8* 
trsuai^ ylTfrotn Side of this Equation, we (hill have V'T 

= V <? ; aAd by (quariftg eafch'Side of this Equation we ftaff 

Ij^VQ ((J59 Root X by the Rootteing 2= the Squire) ^ J = II 45^- 

/fs, ^lyhiqb i^ab&ird, for, iftarss?^ then thm^ is but one iup- 

gC^c^d Nu;i(ib$^»i whereas W€ hav^ been difcoucfing <rf two $ 

and confequently ^hcfc^ Kind of ^uiJHons do not admit pf • 

the Analogy mentioned in Art. 510, and ••• we are not to 

exped to folve them by Art. 509- 

' Note. After the fame Manner the ImpofRbility may ht 

(hewn when theCubeRoot, or the Rot t of aiiyhigher Power , 

i«i to be extra^edc 



2%z , , . Dcuile Position. T _ 

yrr^hcziS^ Now this may be folypd.bjr (finde or 
QoipJ?) fppitm:^ arid the Anfwef Wifl He 3/ Note^ if 
ftiij^hthave l>eeh found by dividing 1z 1 2 by 7 ^. ^^ 

"^iqi {^ejiwn 2/ If, at the Time -^or'maK][hg;'t;|i§ 
^C/^^V'^'^^*^!^^^ of 7^«r' 1753, the 'AutftfiPs 

Agf bc.nruiitipTi*e^ 4pf His Age, the Product ;wfH 
be* SWa^ tp 72 Tear$ : ^uart theAuthor*s i^ge at 

that fTirne? , • - 

^ 'j^s^tKis ^eJlSonhj Ari. 51 $. cannot be folv€c3( By 
*Pg^tfpn^ proceed fkus : By the ^eJHpn it is mamftft, 
taat 4 ot. the "Square of the Kumter lought is ^=7^ \ 
V. lirft firid an; AniVjef t<> this ^J^oh^ What Num- 
HeristhaVwliicli'dividtd by 8 iK'=s:72 f Which may 
be found by (either fingle Or doubreyi^/V//, to be 
5X6j or it may be found thus, 72 x 8 =; 576. And 
it is evident, that as the Number '^f6^ joft now found, 
is zz the Square of (;he Nunabcr. fpug^t % the Square 
Root of ^y6y viz.' 24, Years,* is ss €hc Author's Age, 
which was required, 

^:\!52;r: ^ue/iioff'$^-Whtt'^^itl^ri% t}ut,-^owh^h 
jfvf5f4^?dded, tlxe Square Root of that Sum wULpe; ? 
Solution, ficre jt is evident, that^ before the square 
Root i^ extradted, the Sum muft' be * equal' tb^ the 
Square of 7, viz. ==: 7 x 7 :?: 49 -, '.Met us firft.find 

/jrn^AMlWer "to^'l^is ^^JHm, What Ni^mberi lY th«, 

' *^'^hicKif 2 tfeadded, the Swm will htdzj^j^ For 

the Anfwer to* this^' it is ' mteifcft, i^Hl i|e^«l£>rtHe 

.*Atfftvtr to the pi^dfed^i^^^ ^Aaidthe A^&rar 'tb 

this \2^ ^ejiion -may be found hfJrt* 509 j.-but 

eiatfief, by' fiabtra^lrig' a frDm;49^..iirbich givies 47 

ftir the Number fought, ^.r* \. r -.:.*,. i. > 

*-522v Btttifj?; at any Time, we meet witB af^^jf^im 

' which cannot be folvcd -by/tb8ii<2torii«iKia jRijlesSvpf 

' ■ -AfkhmeticViSoFbry.j^/.i509^jaorb«^ 

tfhe Which fnayibe folvedby that .^r^. ihen wic xtiuft 

^JiaW'e^ IQft<^^irt«5 tiojjiygebra, ;jthe :Eleraentt oJfefwbich 
admirable Aw will'jbe treao^d,ofithereftft^<: ^a^ -.r^ 
'^'^Sr^^.* If-ift^y^Jiotibe imprc^rlv?re »b;|it,.4i^afi in 

HeAritf^^^^'^Jiim , ky^Fofiticm^.ths^ ^Jfelifer the Nuirfeer$ 
fuppqfcd are, the Ihorter will the QperatifHl>.feifeait?,H 



<y NiTMBERS w&Vi& can be divided iygivenT!^vM^tKS. 284 

SZj^^. We fhall end this Chapter with thefelloyi^^g 
Kemark, viz/ I'heje is another Method ot^iiaiHg' 
the Numbv fought,, vfed by many Autliprs^ 'laiiS- in 
EiJbft the fame q^ thiW in J/rt. ^qg) It i5^s,;fe^, 
aa -jthe £)ifference of the Errors,;if alike, 6r ^um, i£ ^ 
i^tike, is to the Difference of the $uppofiti6n>; fa is 
cither Error to a fourth Number ; which add(Jd to, 
or ^btra^d from, thejproper Suppofition, ' wifl ^ve 
tljCiNumber fqM^t;* This may be deihonftratcd in 
nearly the iame Manner as we have demon ftrated'^/. 
599 X ^9^ wfticHReafon, and becaufe we have alrCM/ 
been inuch longer on this Chapter than was iWended, 
-we Ihall omit It m thi3 Place. 






* .* A < ■^*'. . V ♦_ . , ■, _ • , _ _ , ., M' . 

■' ' M t ' ' "■ ' " -> * ' ' — > t ' " ' ' ' 

L * • . . . 4 < I • , . I i , 

.* . * .0 1j a T> ' VT • • - '' --. '; 

i^^lVlf T H ty© of^^ng Mu t t i p 1 1:^ ^ or Nix m- 
.^\Wk\.''^ /w^y ie divided ^ jgj/w^-NVM- 
^,N ntK^.,^mtPout Remainders. &c. 

Lnfl Hill 't/ V... . .; ; " ,- r r ' • '■: 

'5^-T N; iPgfi^jit^^ • nec^fl^ ^ 

loi ^Jt.Ordar to avoki. FradiQnsii <fo fHpppfe . 4ii9|i 

r^Jfiiuii^r^ioi: 'Nutobccs^tas, being ^ixi^d-ty -B^XW 

Piviions; ih»lj teaye no.JRpna^d^r^ And^^i\idi 

Numbers do not 'alijrays rcadijy ocoiir^tp the Mind, 

it may not be impi^opento infert this Ctiaptef , which 

will remove that Obftacle, as^ well a^ , folvc fpvcral 

pfejafant Quejftianff, not reducible. tQ ai|y of tbefore^ 

tgomg Head^ of Aritbinctic. , / , r . 

-^ :^«6v A Prime ^Nfunber is fuch a Number as, is 

>bhly meafuredt^y Unity; or, in other Words^ a Prime 

-''dumber is f^ch a Number ai caniwK; be, jwoduced 

by the Mulliplicati^n of two, or mofeilntegcrs. 

1* /'^'f.'-^fJHon r. Let it be required ta find a Num- 

* b^, » Wfeich can be divided by 2, 4i ^d 6> , without a 

Jlcmaih^crf » , . ! 

^^ • SGwicn^ 






aS4. ^ofindtbekafi^o.thca can h dhiukd-fyjlivm^vunz 

SolupiotL }t is evident, ^tbat z x 4 )f 6 « 48 njay. be 
divided, without a Remainder, by th^ given Diviforsii 
and ;.• 48, 48 x 2 ;:;; 9lJ„4^ X 3 =; 14^ ^^ wU all 
anfwer the ^^ion: But the Mct"bod .pf finding, fiiq 
Icaft Nuri^^cr that c^n b/; dij^ided.by given P^vifors* 
wi^ljiout.an/ ^%fpainderV U explained ip the b^W. 
j^Jim. ./'['.' ... !. . .. > , . * 

i 5?^' ^eftien*:z. >/V^bat is the kaft Number 
fjhat can be divided by the nine Digit^^i withojjjt a Re- 
n^ainder? ,• 1 ■ • ..^ i ; 

.'; Solution^ Firft, then, 4 x.2 x 3 x 4^5^ 5x6 jc; V? x 
j:^ 36280 may be dividqd'by the ,nine Digits, But 



in Order to have tHe feaftNumb^,. ojbferve, thgt 4 
is the Square of 2, 6 a Multiple of 2 and 3, and i 
is the Cube j)f 2, and 9 a Square of 2j and there- 
fore, by omitting the compofed Numoefs, and put-' 
ting the Roots of 4^ 8,,an4 ^1 vijz. 2, 2, and 3, 
for thofe Numbers refpeftively, the above continued 
Produfl: will ftand thus, 1x2x3x2x5x7x2x3 
as 2520 thejcaft Ntrmber' which' w^I admit of tile 
Cppditiqns of the ^ejlm. And^ V^hig found, the 
leaft Number, we may find other Numbers an P^r ^ 
fure, by multiplying 2520 by 2, 3, 4, (^c. 

529, Hence nlay be deduced this general /2«/i?, for 
finding the leaft Number that can be divided "^ by 
given -Divifors, without a Remainder; JT!*he Namtej: 
required * is equal to the continued Pr6du6l: of alf 
the prime Numbers, and ioweft Roots (tsf tuch 6f the 
I^umbcrs as are integral Squares, Cubes,* £s?f.) to the 
jleigbt' of the greateft given Divifor. ' 

For the Reafonof this Rule mny be flicwn, from 
the h^JrHcky thus : It is evident that 1x2x3x4 
X5x6x7x8x9= 36280 may be divided by the 
iiine Digits. But fince 4 is the Square of 2, or equal 
to 2x2, if we only write one of the two*s, inflead 
of tlic 4, there will be two 2's, Multipliers, and 
'.• 1x2 X 3x 2, or, which is equal to it, i x 3 x 4, caii 
be divided by 4 without a Remainder ; tl>c next Num- - 
fcer which is not a prime. Number is 6, which is com- * 
^-. • pofed 

*^Thi?was^f//OTf73, intii^La^/sDiarj, 1719. . , , ^. • 



pofed of 1 and 3, vi!t. 2 x 3 sfi 6 ; but, as we have 
already a 2 and 3 amangft the Multiplier; h is plain, 
"ve^ may timitthe 6 entirely j for it is: nianifeft, that 
1 * Ik 3 k d X 5, being = i x a x 5 x €, ckn be di- 
vided by 6: Th« next Number which is riot a Prime ' 
is S, * whfeh is the Cube of 2, for 2 x 2 x 2 := 8 -, fcuf 
.We have t^^ 2*^ already inix2X3x2X5X7i and^ 
•.% tf We dnlypm In one of thefe three 2*s, we fliafl 
i«iv« three tth MuWpiiersv and •.• i x 2 x 3x2x5 
X 7 K 2, of/which is equal to it> i x 3 x 5 x 7 x 8, call 
bt divided by 6 5 Mly, the 9 is the Square of 3^ or 
coiitpofed of ^and 3, viz. = 3 x 3 -, but we have ode 
5 a Muhif^lier already ; and •. •, if we only put in one 
6f thefe twd 3's, Welhall have 1 x^x 3x2x5x7 
X2X3iWh}th,belfigs=: IX2X2X5X7X2X 9,iian 
(^divided by 9^ and confequeody i x 2.x 3.x 2 x 
5k7Xl^3rB 452^ Gah be divided, by the nine 
Digits, without leaving any Remainder ; or, in other 
W^rdsi e«Ch irf the nine Digits will meafure it. . And 
that it fs ih^ 'feaft Number capable of being fo dii: 
v5ded, Is piis&n^ hy only confidering that we have 
either olnitl6d, Or brought as low as poflible, all 
Numbel-s whieh were not prime Numbers j that is^ 
4fl fuch ^ admitted of being reduced. . ,. . ^ 
530. ^u^m*3: '.S ; 

A. Codntry Girl to Town did go 

Some Walnuts for to felt ^ 
A GtntkmM (he chanced to meet, 

And thus itiier befel 5 
My pretty Maid, fays he to her,. . . 

What Number have you here ? . , 

I can^ tell. Sir. fays flie to him -, 

But this 111 'make appear, 
I cold thetti o'er e*i*e I came out 

BySix'fr, Five's, Four's, Three*Sji Two's, \. 
•And, ev*ry Timi I numbered them. 

One remained Overplus ; 
1 t&ld them o^er by Sevens at laft, 

And there were no Remains 5 

•-.-*-•• . ,.Pf 

^ JProi^ a Magaxini una&fwered* 



li yQMr cm find xht Number out^ . :i , ,,,^» . ^ , 
*ii 1 u |Prji;y «ak^ it/or your Pains^, . , ,.,^ ^^ tj , .- 
r. Sdmhn.j W«r rowft iirft find thf Jwjl Nvo^l?^^ .^at 
can be divided by 2, 3, 4, 5> 6, %wMJvwt 4 Rqrngi^^^ 
or ^ whjiii^h by Jrt^y 529, may, be found tlius : Pjrft, 
a X 3 )e. 4 y 5 X .6 it is evident caa:be iivids^^^y^^ 
jgiv^ Diytlbrs ja, 3, 4» 5, 6, ^ichqutaRenjwwftdJeJt^ 
bui.4 h 9i Square whofe Root, i? a,i and 6 is .f;^ft^T 
pofcd of 2 anji 3 or 2 K 3 w J$^ •.; ? x gjx^ x>c^ 
• 00 is, the. lead Number, that will a$Jmit, or (uch 
Conditions \ '.*» if we add i,. to it;, >t is plain, ^that 4o 
.+ I ts:.^!^ being divided by .2, 3, 4, 5, 6, ,wUl h^ye 
«i Jtmuin ; but this is not the required NDn^ber^ .be- 
^caufe, if divided by 7, there .wUI be aReipainder, 
>>vherea& by xht^uefim there (hould not b^ anyj 
jtherefore, we muft feek other Numbers which/nay be 
^divided by 2^ 3t 49 5^ 6, without a Reipainder; wliich 
may be found by multiplying 60 by 2, 3, 4, 5, is?^. 
^fefpedklvely^ and to the Produ<5U add one % and the Num- 
bers will be 121, 181, 241, 30i,£5?^.but, by dividing 
jtbem feverally by 7, it will be found, that 301 is the 
. firft, or ieaft Number, that admits of th? Condi^hs 
of the ^eftipn \ ^nd therefore we may fuppofe t^e M^d 
- bad 3 Q I Walnuts, in her Baflcet. For the next Num6cf 
that will admit of the required Conditions, will be too 
ipany for a comnion ^afl^et to hold 5 for, if wft ipjilti- 
ply 60 by. 6, 7, 8^ 9, ^c., relpedivelyV and a^d i. to 
. the feveral Produft% the next Numbei: that can be 
'1 divided by 7, wiU.be found, aft?r 7 Multiplications, 
,t6* he ^Q X 12 .4- X;?; 721 for the , Number of Wil- 
..jnwt3.. Now, fmce the fecond Number is found after 
,7. Multiplications, 60 x 7 = 420 .is /the Difference, 
which, added lucccflively to 301;, will giv^ Ss/i'rt^fiy 
JNuipbers, that may be divided according to tK^'C(i»i- 
.iditibinsQf the ^5^i^;^, ' as we pleafe t6hay;ei"'ks 301. 
.7^1.. ii4i...i:56j..i98i*/ 240i...2jS2i/324ir^^/^/<^ 

w^i^ ^S'^^^dhn..* A. Tq find tKe Ieaft. NUmbfef:af 

Guineas whiclV, bejng divided by 6,j^^ 4^.3^, ^d 2 J"c- 

,,^aively, Ihall leave 5, 4, 3, 2, and'i rcQ>e^iVkly 

^ remaining. ;.: > . . . Apluiion. 

• ^fftioHzgSj in the Z^m^V Diarjy 174S. 
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Cy N UMBERS ib h Ji'oided iy fiwal Divisors. aZy 

Solution. By the \ssB:'Jrtkk it zpp^'^tH'Sc^iBftlii 
Ic^ft Number thatcan bedtridedby g; -6, 4^ ^, and 
1 without a Remainder 5 and, confe<juiBritly»^6d^i = 

' '^2. !^eftioH *5: Required the three leaft! Ntt»- 
^*rs; which, d-ivided by 20, ftiall leave igfof ^ Rd- 
ThMa^ •, biit, if divided by 19, fhall ictve' ig ^vif 
tUVidedby r8; (hall IcaHre i7;and'fo ohr(alwayildm^ 
ing^me'lcft than, tht Divifor) to Unity ? ^ • I 

"SolktioH.By the general Rule*. Of the Div^ifors/ ik, • 529. . 

^; j;'4, 5; 6, 7, 8,9, lb, II, i2i 13s i4> J5» i6ii/, 

i^; 19, 20, the following I, 2, 3, 5i 7, ir, ^3^ i^, 

ahd 19 arid Primes^ 'And 4 is a Square- whofe Root 

i^ 2; 8aCubei the Root 2; 9 4 Square, the Root 

^ {i&z fourth PoWer, the Root 2 -, (for 2x2 k 2^ 

d r£ 16) *, the other Divifoh are <:dmj)0fed Nuriibersi, 

aM"^-.* omitted ;.*heftCe by the gehecal Rule T'^5tv2'k 

i^yCi ic sx y%iyi'3X 11 x 13 x '2 x 17 x-i$^ tt= 

^^^r7p 1^ Number that can be divld^^by 

' W^ ^6n Divifbi^y ^ a Remainder i''atid:->'t- 

''i^qiV^'^k^o X z^trr 465585 120; alfd'232792;^65-^^j 

'^^«|^/768b being divided by* the given Divifdrs, 

^wfti^iv^e no Remainders; and corifequemly, by^ d^- 

^mlJ^ii^'^U^^^ t^c ^hree Nurtlbefs required arc 

%^!f4^55^y 4^5^&5i ^9' *«^ 698377679. Agreeing 

'wMthe itrgenious Mr. Robert RoBiNSON*s-Alge- 

braic Proceft, iA the<?^;af/(^»w»V2)w^ 

' '533- ^^P<^^ 6-* 'R<^q^i«^ ^^ l^^ft Number that, 
being divided by % fliall leive for a Remairidi^. 6 ) ir 
'^videci by Sj^^ theKemainder will be 5; if divided by 
7 *the Reniainder fiiall be 4 -, arid fa on each Tima 
leaving for a H^nlamder 3 lefs than the Divifor, till, 
diyid^ by -3, thfc Remainder will be nothing. • • 

but we' tcMi 1n binding the Numfber confider all the 
•' WcWit^-; noivbyvi>'/.528. it appears, -that a 5 20 



is the le^ Number that can be divided without a 
^' fcrnamafert'c^^^ ^5^0 — 3 = 251718 the 




•' '^^^^8 is ^eftlm 61, iq Ae dmUmatij Diary, >747, 



\ 



tSS 0/*NuM& tiLS to he Jividid by given Divisxirs. 

534. Scboliwm. There are many SiueSiom concern- 
ing Divifors. whichnrannot be folved oy this RMie.9 
and, if the Learner fhould meet with any, which 
through the Irregularity of theDivifors or Remain- 
ders cannot be folved by this Rtde^ he ought to be 
contented till we come to Algebra ; in which delight- 
ful Art, when we treat of unlimited QpeftionSt or 
prime Numbers, we fhall endeavour to expUin 4 Mer ^ 
thod for foiving all poflible ^^ints concemai^ 
Divifors. 

535- We will conclude this Chapter with the fol- 
lowing ufeful Tabl£« 
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A Table of Primei, 
A TABlkof the PrimeNumbers between 



%^ 



I and 




29*0 



«973 


2269 


H79 


1979 


2274 


,259^ 


1987 


2281 


2593 


^993 


2287 


2609 


'997 


2293 


2617 


1999 


2297 


2 62 J 


200J: 


2309 


2633 


2001 


231I 


2647 


2017 


2333 


2657 


2027 


2339 


2659 


2029 


2341 


2663 


2039 


2347 


2671 


2053 


2351 


2677 


2063 


2357 


2683 


2069 


2371 


2687 


2081 


2377 


2689 


2083 


2381 


2693 


2087 


2383 


2699 


2089 


2389 


2707 


2099 


2393 


271 1 


2111 


2399 


2713 


2113 


241 1 


2719 


^129 


2417 


2729 


2131 


2423 


2731 


2137 


2437 


274 f 


2141 


2441 


2749 


^143 


2447 


275? 


^^53 


2459 


2767 


2161 


2467 


2777 


2179 


2473 


2789 


2203 


2477 


2791 


2207 


2503 


2797 


2213 


2521 


2801 


2221 


2531 


28oi; 


2^7 


2539 


2819 


2239 


2543 


2833 


2243 


2549 


"2Ji37 


2251 


^55i 


2843 


2267 


^557 


28511 



3209 1 3529 



3217 
3221 
3229 

3251 

3253 

3257 

3259 
3271 

3299 



33 



3407 

3^413 

3443 

3449 

3457 
3461 

3463 
3467 
3469 

3491 
3499 

3511 3803 
3517 /3821 

|'3203 "3527 ' 2^n 



3833 

3847 
3851 
3853 
3865 
13877 
3881 

3889 

3907 

M9'' 

3917 

3919 

I 3923 

3929 
3931 
3943 
3947 
3967 
39^ 
400 J 
4603 
40>07 

4013 
4019 

402 z 

4027 

4049 

4051 

4057 
4073 

4079 
4091 

4093 
4099 
41 1 1 
4127 
4129 

4133 
4139 



4159 
4»77 
4201 
4211 
4217 
4219 
4229 

423 « 
4241 

4243 

4253 

425? 
4261 

4271 

4273 
4281 

4289 
4297 

4327 
4337 
4339 
4349 
4357 
4363 
437} 
43?» 
4397 
4409 
4421 

4423 
4441 

4447 
445^* 

4457 
44^3 
4481 

44»^ 



iif Tablk of Primss, 



4422 481^^1 5» 67 1 5503 5^9 



4507 

4-5^3 
4-5'7 
45*9 
45^3 
4547 
4549 

4561 
4567 

4583 
4591 
^597 
4603 
4621 

4637 

4639. 
46431 



4649 

4651 

4657 
4663 

4673 

4J79 
409 ' 

4703 
4721 

47*3 
47*9 
4733 
4751 
4759 
4783 
4787 

4789 
4793 

i799 
4801 

4^^3 



4831 
4861 

4871 

4877 

1^9 

49«3 
4909 

4919 

493 » 

4933 

4937 

4943 

4951 

4957 
4967 

4969 
4973 



I 4987 
4993 
4999 



5003 
5009 
501 1 

5021 

5023 

5039 

505 » 

5059 
5077 

508 J 
5087 
5099 
5JOI 

5^07 
51^3 

5^^9 
5H7 
5^53 



5^7t 
$i79 
51^ 
5^97 
5209 
5227 

5231 
5233 1 5569 

5237 
5261 

5^73 

5^79 
5281 

5297 

5303 
5309 
5323 
5333 
5347 
5351 
4381 

5385 

5393 
5399 

5407 
5413 
5417 
54-19 
543 1 
5437 
5441 
5^3 
5449 
5471 
5477 
5479 
5483 

550i 



^197 
fi99 

6203 



564 

5647 

5^5i 

5653 

5657 

5659 
5669 

5683 

5% 
570i 
57^^ 
57^7 
5737 
57^^ 
574-3 
57^9 
5779 
5783 

5791 
5801 

5807 

5813 
5821 

5827 



55(^7 5843 
5519 5849 

5521 5851 62 n 

5527 5857 6217 
5531 5861 6221 

5557 5867 6229 
5563 5^^9 6247 
5879 6257 
5573 5881 6251 
5581 5897 6269 
5521 5903 6271 
5623 592J 6277 
5639 5927 6287 

5939 ^99 

5953 
5981 

5987 
6007 
601 1 
6029 
6037 
6043 
6047 
6053 
6067 
6073 

6079 
6089 
6091 

6101 
6113 
6121 
6131 

6133 

6143 
6151 

6163 

6173 

U 2 



6301 
6311 

^3^3 

6323 
6329 

^337 

6343 

635^ 

^53 

^359 
6361 

6367 

^373 

6379 
6389 

^39 7 
6421 
6427 
6449 
6451 
6469 

^473 
6481 




6521 
5529 

%47 
.^551 

^553 

^5^3 
656^ 

657 1' 

^577 
6581 

^599 
6607 
661^ 
66 sy 
6653 

^^59 
6661 

6673 } 

6679 

6689 

6691 

6701 
6703. 
6709 
6719 

6733 

^737 
6761 

6763 

6779 

6781 

6791 

6793 
6803 
6823 

6827 
6S29 

6833 



1 1 6841 



^^57 
6863 

686q 

687.1 

6883 

6^29 
6907 
6911 
6917 

%47 
6949 

%59 
6961 

6967 

6971 

6977 

6983 

6g9l 

6j27 
7001 
7013 
7019 
7027 

7039 

7043 

7057 
7069 

7103 
7109 
7121 
7127 
7129 

7^51 

7^59 

7177 
7187 

7X0)3 

7207. 
7»u 



291 



1^2 



A Table of YKiuzi. 



7213 
7219 
7229 

7237 
7243 
7247 
•7253 
7283 

7297 
7307 

73^9 
7321 

'7333 
73A-9 
7351 
7369 
7393 

741 1 

7417 

'7433 

7451 

7457 
7459 
7477 
7481 

7487 
7489 

■ 7499 

7507 

15^7 

' 7523 

■ 7529 
7537 

•7541 

' 75471 

7549 

• 7559 

• 75.61 



7573 
7577 
7583 
7589 
7i9i 
7603 
7607 
7621 

7639 

7643 
7649 

7669 

7673 
7681 

7687 

7691, 

7699 

7703 

77^7 

7723 
7727 

7741 

7753 

7157 

7759 
7789 

7793 

7817 
7823 

7829 

7841 

•7853 
7867 

7873 

7877 

7879 
7883 



7917 
7927 
7933 
7937 
79A9 
795^ 
79^3 
7993 
8009 

8011 

8017 
8039 

8053 

8059 

8069 
8081 
8087 
8089 

8093 

8IOI 
8111 
8117 
8123 

8147 

8I6I 
8167 
8I7I 

8179 

8I9I 

8209 
8219 
8221 

8231 

8233 
8237 

8243 

8263 



7901 18269 

7907 J 8273 



8287 

8291 

8293 

8297 

83II 

^317 

8329 

8353 

8363 
8369 

8377 

8387 

8389 

8419 
8423 

8429 

8431 

8443 

8447 
8461 

8467 

8501 

8513 
8521 

8527 

8537 
8539 
8543 
8563 

8573 
8581 

8597 
8599 
8609 
8623 
8627 
8629 
8641 
8647 



8663 
8669 
8677 
8681 
8689 
8693 
8699 

8707 

8713 
8719 

8731 

8737 
8741 

8747 

8753 
8761 

8779 

8783 
8803 
8807 
8819 
8821 
8831 

8837 
8839 

8849 

8861 

8863 

8867 

8887 

8893 

8923 
8929 

8933 
8941 

I 8951 

18953 

(8969 

8gyi 



I 



8999 

9001 
9007 
901 1 
9013 
9029 
9041 

9043 
9049 

9059 
9069 

9-9\ 
9103 
9109 
9127 

9133 

9^37 

9^5^ 

9^57 
^161 

9^73 
9181 

9187 

9199 

9203 
9209 
9221 
9227 

9239 
9241 

9^57 
9277 

9281 

9283 
9293 

93ii| 
6319 

9323 
9337 



9^41 
9343 
9349 
9371 
9377 
9393 
9397 
9403 

9413 
9419 

9421 

9431 

9433 

9437 

9439 
9461 

9463 
9467 

9473 

9479 
9491 

9497 

95^i 
9521 

9533 
9539 
9541 
9551 
9587 
9601 
9613 
9619 
9623 
9629 
9631 

9643 
9649' 

9661 
9^771 



9^ 
9689 

9^97 
9719 
9721 

9733 

97^9 

9743 

9749 
9767 

97^9 
9781 

9787 

9791 

97£i 

9803 
9811 
9817 
9829 

983^3 

9839 

985* 

9857 

98^9 
9871 

9883 
9887 

99di 
9907 

9923 

99^9 

99P 
9941 

9947 
99^7 
99/3 
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CHAP. XLL V 



Of Notation of Fractions. 



53^' T T ERE, we fuppofe any Number, or Mag- 
nitude, to be divided into any Number 



TT 

of equafParts ; then one or more of fuch Parts is 
called a Fradlion {FraSfion Fr.) For Illuftration, 
fuppofe a Line to be divided into fix equal Parts, 
then if we would exprefs one of thofe Parts, 
we write 4j which is read one Sixth ; if two 
Parts, i,t would be -^, two Sixths \ where it may be 
obferved that the Number under theDafli (-), here 6, 
fhews how many Parts the whole Quantity is di- 
vided into, and is therefore called the Denominator j 
and the whole Quantity itfelf the Integer. We 
ought further to obferve, that the Number over thp 
Dafh exjpreffes the Number of the Parts taken, and 
is therefore called the Numerator. Thus of any other 
Fraftion, viz. ~, 7 is the Numerator, and 9 the De- 
nominator, and fignifies, that, the whole Thing, what- 
ever it be, being fuppofed to be divided into 9 equal 
Parts, what we would here fignify is feven fucH 
Parts of it. 

^'^y. Since the Denominator reprefents all the Parts 
of the Integer, and the Numerator the Number of 
Parts taken ; it muft follow, that, if the Numerator 
be lefs, equal to, or greater than the Denominator, 
the Quantity, exprefTed by thatFravflional Number, i^ 
lefs, equal to, or greater than the Integer, refpedtive- 
Fy ; for Inftance, f is lefs than the Integer, becaufe it 
expreffes only two Parts, whereas the Integer is five 
fuch Parts ; and 4 is equal to the Integer, as it repre- 
fents all the five Parts 5 but 4. is greater than the In- 
teger, becaufe the Integer is fuppofed to be divided op- 
ly into five equal Parts, whereas the Numerator ex- 
preffes feyen luch Parts > and it is evident that th^ 
Value of fuch a Fradlion is all the five Parts (or the 
whole Integer) and two fuch Parts over, and there- 

U 3 ^ fora 
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fore may be reduced to i and 4- ; thus, if we fuppoife 
a Yard to be divided into five Parts, the Valueof -f 
would be a Yard and 4- of a Yard. 

538. When the Numerator is lefs than the Deno-* 
minator, the Fraftion is called a proper Fraftion, 

539. Scholium, It is common to hear People fay, 
that a proper Fradlion is a Number lefs than Unity; 
but this is a vulgar Error ; for Unity in its own N^ 
ture as Number is indivifible, for what Number of 
Things can there be lefs than one ? This is con- 
lidering it in its abfolute Nature, or purely as al'fumf 
ber. But if we conlider it, as applied to foipething 
as 1 Yard, i Pound, fc?f. we can conceive a Quanti- 
ty lefs than i Yard, or i Pound, i^c. and there- 
fore they Ihould exprefs themfelves, that a proper 
Fradtioi^ is lefs than the Integer, or relative Unit. 
How odly muft this found in our Eyes, that " the 
^' Number placed below the Line is called the Dcr 
*< nominator of the Fraftion, becaufe it denominate^ 
«* the Fradtion, or Number of Parts into which 
" Unity is broken or divided ?" When therery Idea we 

♦ 5. have of Unity is of * fomethingconfidered as alone 
and undivided. Indeed many Authors dp not feem 
to have confidered the Difference there is betwixt 
Unity which is indivifible by the very Nature of tha 
^ Thing, and the Integer, or relative Unit, or Col- 
leftive Unit, as we may properly exprefs it, which 
we ^ may confider to be made up of feveral leflef 
Things J for Inftance, i Foot may be confidered as an 
Integer, or coUeftiveUnit, being made up of 12 lef- 
fer Units, or Inches. The Reafon of many Author! 
hot attending ta thefe Things is the Reafon of their 
communicating inaccurate and abfurd Ideas. 

540 . If theNu mer ator be greater than the Denomi- 
nator, fuch Fraftiort is called an improper Fradtion. 
'541* A compound Fraftion is a Part of a Part 
cf an Integer, having feveral Numerators and De- 
nominators, with the Word ^j/'between them* Thus^ 

fpr . lUuftrMion^ f^ppofe a jL^ine 4^ djvi^ed intq 
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$3\rct equal Parts -, and that A C D B 

each of thofe Parts is divide d; .; ; ; ; ; ') ; ■■ ; ;■ : ; 

into two Parts -, and that each of thefe Uft Part$ 
is divided into five equal Parts ; then two of thefe 
laft Parts may be expreffed thus, \ of ^Cj but 4C* 
1% ^oi AD\ zndADyof ABi therefore, itisevi- 
denty ^ of A C, with RefpedJ: to A 5, may be thus ex- 
preffed, 4. of {^ of 4 of ABi and ••• t of 4 ^f ^ i* 
called a compound Fraction. 

542. A whole Number and a Fradion, as alb 4> 
ts called a mixed Number. ' 

543. From what has been faid it plainly appears^ 
that Fraftions are relative Numbers ; for, as Integral 
Numbers confider Things fimply and abfolutely in 
thcmfelves, Fradtional Numbers confider Things re* 
latively as Parts of other Things-, for which Reafon^ 
Integers and Fraftions might have been juftly diftin- 
guimed bv theTerms abfolute and relative Numbers^ 

544. Axi&m. The like Fraftions of two equal 
Quantities are equal. For Example^ ]f a;=^ b^ 4 of 

4 = 4 of ^, 4- or ^ = 4 of ^» ^^* 
- 545. Axiom. In two equal Fraftions, if one of their 
like Terms be equal, the other is alfo equal. .Thu^> 

if ?=?, then b^d', and, if ??=£,then a = f. 
b d^ b b 

546. It ought to be here hinted, that all the com- 
mon Axioms, already given in this Treatife, hold 
good alfo in Fraftions. / 

. 547. The Numerator of any Fraftion may |^ 
efteemed as the Dividend, and the Denominator ^s a 
J^lvifor*. Thus 4 may be read 2 divided by 6, and 
the Quotient is 4 > (^or, if any Thing is divided into 

U4 ^ 

♦ The Reafon ' of this nwy be fliewn thus : Let w :? 
the whole Integier, p = the required Part of it j then 
(ince ^ is to the Whole, as 6 to 2, in the above lUuftrations 
it is, as 6 : 2i ;: w : ^, v 6^ == * 2 w j and, dividing both • 185. 

2 w * 

Sides of the Equation by 6, it gives ^ == t ^-r^ But,fince ^ |^, 

the Integer w m^y be r^prefentcd by I, wc have ^ ss a 
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6 equal Parts, two of fuch Parts are * of the Whole ;) 
for, if 2 be divided by 6, the Quotient muft be 4-9 for 
4-x6 = 4=2asit ought to be, becaufe the Divi- 
• j^j, for, mqltiplied by the Quotient, muft be == * the 
Dividend. 

. 548. Corollary. Hence, when one Number is to Be 
divided by another, it may be confidered as a Frac- 
tion i and a Fraftion may be confidered as the Nu- 
merator divided by the Denominator. Hence ap^ 
pears the Reafon ot the Method ufed by Algebraifts 
to exprefs Divifion ; for, if n is to be divided by ^, 

they exprefs it by - which is the very fame as a Fracr 

tion whofe Numerator is n^ and Denominator d. 

549. Lemma i. If both the Numerator and De- 
nominator of any Fraction be multiplied by one and 
the fame Number, we fhall have another Fradtion of 
the fame Value as the firit. 

For it is evident, that, as often as the Denominator 
is contained in the Numerator, fo often twice the De- 
nominator will be contained in the Numerator-, and fo 
often will three Times the Denominator be containe4 
in three Times theNumerator -, £5?^. Hence generally, 
if we call the Multiplier m^ as often as this Denomi- 
nator is contained in the Numerator, fo often will m 
Times the Denominator be contained ip m Times the 
Numerator*. And therefore the Fraftion, fo found, 
muft be a like Part of the Integer, as the given Frac- 
tion is, 

550r 
* Or thus : Let - (be the Fra^jon) =/► ; then, multir 

plying both Sides of the Equation by w, we have — ^ 

•56. */>7w; and dividing this hy m (fince multiplying the D^t* 
. nominator, of a Fradion by m is making the FratStion ^ 

' Tini^s \t(Sj which is properly dividing by m) gives ^ 
j^; =05 \^^xp = 5by the abovci v ^= % ^•^.£.2}. 
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'550. Lemma 2. If both the Numerator "and Deno- 
minator of any Fraftion be divided by one and 
the fame Number, the Fraftion, fo obtained, will 
be of the fame Value astheiirft. 

For, as often as theDenominaror is contained in the 
Numerator, (o often, it is manifeft, will 4 of the Deno-? 
minator be contained in i the Numerator ; and fo often 
will 4 of the Denominator be, contained in 4 of the 
Numerator ; (^c. Hence generally, if we call th? 
Divifori5, as often as the Denominator is contained ia 
theNumerator, fo often is the denominator, divided by 
Dj, contained in theNumera1;or divided by D. That is, 

if ? reprefent the given Fradion, %-=z^^* ^E. A 

551. Scholium, Thefe two Lemma^s^ in other Words, 
ipay be thus expreffed : If both the Numerator, and- 
Denoniinator of any Fraftion be multiplied or divid- 
ed by one and the fame, or equal Numbers, the 
Numerator andDenominator of the Fraftion, fo obtain- 
ed, will have the fame Ratio to each other, as the 
Numerator of the firft Fradtion has to its Denominator; 
that is, as the Numerator of the Firft is to its Deno- 
minator, fo is theNumerator of the Second to its 
Denominator. Efcontm. , ' ^ 

552- Lemma. AH Fraftions, whofe Numerators 
?ind Denominators are proportional, are equal to each 

Qtherj 

* Or the Truth of this ipay be thus Ihewn : If this 
Lemma be true, then the fame Ratio, as the Denominator 
has to Its Numerator, muft the Denominator, divided by D^ 

d 

have to the Numerator divided by D ; that is, d :n :: -^. 

— * But thePrt)du(9; of the Extremes z= ♦ the Produft of the • 1 8c. 

D ^ 

Means, that is, iX^ ==«X^; but iX _•=_-; and n 

X-p= --^alfo; ViX~-t«X ^asitoughttobe ^ ^^^ 
by thf Suppofition, V rf :«::--.: 1.. ^. £, /)• 
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other; aadon the contrary, if there arc twoequalFrao- 
tions, their Numerators and Denominators are pro- 
portional. 

DemonfhraHon. Let ^ and — be the two Frafti- 
^ ^Si-ons i then,, if » : i I! JV: D, we hare ^ ;=: -=• 

d JO 

^. E. D. And, for demonftrating the fccondPart of 

n N 
this Lemmay by the Suppofition, -^^jr wd there^ 

t 184. foret » : dll N: D. ^ E. D. . 

553. ATbecrm. Fraftions, having the ikmeDc- 
nominator, are in Proportion to each other as their 
Numerators. 

The Demanftration is manifeft ; for, fince the Deno* 
minator exprefleth how many Parts the Integer is di- 
vided into, and as thefe Denominators are equal, the 
Value of each Fraction muft be proportional to the 
Number of thefe Parts taken, thjit is, i|i Proporti^ 
on to their Numerators. 

554. A Theorem. Fraftions, having equal Nume* 
rators, are in reciprocal Proportion to their Deno* 

"" minatory. 

The Truth of this may be eafily fhewn, thus i 
Since the Numerator exprefles the Number of Parts 
of the Integer taken, and the Denominators thcNum^ 
ber of Parts into which the whole Integer is divided, 
it is evident that, if the Numerators are (uppofed 
equal, and the Denominators are fuppofed to keep 
incrcafing, the Value of the fucceeding Fradtions 
m^ft b^ decreafing, in the fame Proportion as the 
Denominators increafe; that is, they will be in red* 
procal Proportion to their Denominators. . - 

ggg. Since the Denominator of any Fraction eyc^ 
prcffeth the Number of equal Parts that the Integer 
IS imagined to be divided into, and the Numerator 
the Number of fuch Parts taken, it muft follow, 
that, as the Denominator is to the Integer, (o jk 
the Numerator to the Value of the FraJt^n- tQV 
* ^ £ixam^ 
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JEocmpU^ if the Fraaion be 4: of a ^, tHcii a»- A* 

556. If two Fra6tiofis are equal, then, if each Nu- 
merator be multiplied by , the other's Penominator, 
the Pfoduifts wiU be equal j and on the contrary, if ., 
the Products of each Numerator into the other's De- 
fiominator jm« equjU, the Fradioiis themfclvcs are alf<> 
equal. 

por let " and £■ reprefent the ^wo equal Frac- 

tjons, then "sp^ by the Suppofition j and there- 
fore* as »:«/;? iV:Di hence we get wDssf^iV". 'SIJ 

^E.D. ^ ■ 

And, for the Dmonftration of the fecond Part of 

thi? Jirtkkf let 'and^ reprefent twp Fra£kions i 
then, by the Suppofition, wDssiJV-, which, divided by 
JO, will give »=; 1^, and, dividing npw by </. we ^ '«»• 

0iall have* =5 « ^. ^ ^. D. » *** 

5557* Ccrollary. Hence, if we have any Time a 
Mind to try, whether any two given Fra£l;ions are 
equal, we have only to multiply each Numerator 
into the other Denominator, vandl, if theProdufts are 
equals the FraAions are fo too ; otherwife not. 

558. This much being fufficient for the underftand* 
ing the Nature of Fra^ions, we (hall now proceed 
tQ apply them. 

C ri A P. XLII. 

RpDupTiQN g^ Fractions, 

559-1} EDUCTION of Fraftions isthcChang- 

,, i JlV '^ ^^ FraaioDS into others of equal 
Value, - ^g^ _ 



jbS Reduction of Fractions.' 

560. Cafe I. Integers may be writ fraftionally, 
by fetting an Unit for the Denominator y and it is 
'evident they will retain the fame Value, becaufe an 
Unit does not divide. Thus 3 may be writ 4» and 
5 may be writ 4. 

- 561. Cafe 2. To reduce a mixed Number into an 

improper Fraction. Multiply the whole Number by 

* the Denominator of the Fraftion, and add in the 

Numerator of the Fraftion, the Produdt will be a 

• Nun^erator -, under which place the Denominator of 

the Fradtion, and the Fraftion, fo formed, will be 

equal to the. given mixed Nqmber. 

'562. Example, Reduce 2 tb ^ into a Fraftion. 

. . ^ SoltUion* 2 5< 3 + I = 7 for the Numerator ; and 

. :'- ^ hence the required Fradtion is y. 

The Reafon of this is evident ; for here we have 
multiplied by 3 , and putting the 3 under the 7 
is alio repreferiting that Produft, as divided by 3 ; 
bqt, if any Number be multiplied and divided by 
one and the fame Number, it is evident the Quotient' 
. muft be the fame as the Quantity firft given. 

56^! Cafe^. To reduce an improper Fradtion to 
• ; its equivalent, whole, or* mixed Number. Divide 
the Numerator by the Denominator. 
. 564. Example^ Reduce -J to a mixed Number. 

Solution. 7 -J- 3 =: 2 4- This is only the Reverie 
pf the laft Cafe. 

565. Cafe. 4.. To reduce any Integer to a Frac- 
tion of a given Denominator. 

Multiply the Integer by the Denominator, and the 
Produd wilj be the required Numerator. 

566. Example. Reduce 7 to a Fraction whpfe "De- 
nominator is 8. , 

Solution. 7 X 8 = 56; hence theFraftion is ?/• 
The Reafon of this ismanifeftj .for. here we have 
both multiplied' and divided by 8, and, confequently, 
the Quotient ?/ mutt be the fame Value as before. 

56y. Cafe 5. To reduce a compound Fraction to 

its equal fimple one. Obferve, that the continuedPro* 

duft of all the Numerators will be the required Nu- 

. ' meratop, 



I 

I 
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Inerator^ as . the continwd Produft of all the Deno- 
minators will be the Denominator which was required* 

568. Example. Bring 4 of 4 of \ in toafimple 
Fra6bon. 

Solution. I X I X 2 = 2 = the Produft of theNu- 
itierators ; and 2 x 4 x 5 =r 40 =: the Produft qf . the 
Denominators ; •. • .^ is the required Fraftion. 

569. TheReafon of this Rule may be Ihewn as 
as follows : Suppofe a compound Fraftion to be ^ 
of 4 ; here^ if wp tfake the 4 of any Thing, and multi- 
ply that Seventh by 4, the Produft, it is evident, muft 
be equal to 4 '- And, after the like Manner, the 4 of 

this Part mi^ltiplie4 by 2 muft be ss-^of the 4 : Now . / 
it is plain^ that we have here divided by both Deno- 
minators 7:^nd 3, and multiplied by both Numerators 
2 and 4 -, and-tonfequently,; if we make the Produft 
of both Numerators a Numerator and the Produft of 
both Denominators a Denominator, we (hall effeft the 
fafne by one Multiplication, and oneDivifion, as be- 
fore, we did by twQ of each 5 and fo of a Fraftion com- 
pounded of any Number of fimple Fraftions •, hence 
the Reafon;of the above Rule is clear: Or it may be 
illuftrated by an Example^ thus : Suppofe it was requir- 
ed to take th^ 4of 40/168;^; then 16^^. -f- 7 and 
X 4, or, which is the fame, 168 x 4 and -7-7 = 96^; 
and ^6 -r- "i andx 2, or 96 x 2 and-f- 3, = 64;^ = 4 
of 40^168;^. But 2 x 4 == 8, and 3x7=21, and 
fo Tj3^ = 4 of 4 l^y the Rule. Now 168 -r 2 1 and x 
8 ; OF 168 X 8 rod -IT 21 == 64^^ as before. ' 

' 570. Corollary. Hence if we.are to take a Part of a 
Part or Parts of' any Numbtr, we may firft bring 
the compound Fraftion into a fimple one, and thea 
multiply by the Numerator of the fimple Fraftion, 
and divide the Produft by its. Denominator. 

571. Cafe 6. To bring Fraftions of different De- 
nominators into one common Denominator. 

The Rule. Multiply each Numerator into the De- 
nominators of all the other Fraftions continually for 
new Numerators, and the continued Produft of all 
the Denominators will be the common Denominator. 
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5^1. Exafnple^ Bring 4- and 4 and 4 into One eofxi^ 
mon Denominator. 

S0luti(m. 3 X 5 X 8 ss 120 csi the common Deno* 
minator *, and i X5x8ss40=a Numerator ; alio 
2X3^8 = 48= another Numerator ; and 3 x 5 x 
2 ss 45 s the otherNumerator ^ hence the three equi- 
valent Fradions are -^j -^y and t^; that is, 4 



The Reafon of this may be thus (hewn : We have, 
in the above Operation, multiplied the Numerator of 
the Fraction 4 by 5 and by 8 ; alfo its Denominator 
by the fame Numbers -, and, therefore, the new Frac* 

• 549* tion ^^ will be of the fame^ Value ♦ as 4. 

Again, the Numerator (^ the Fraction 4 was 
multiplied by 3 and 8, and its Denominator by the 
fame Numbers ; and *.* the new Fraftion 1^ wiH ftill 
retain the fame Value by Art. 549 ^ aivd fo of the 
other FradUon. 

573. Cafey. ToreduccagivenFrai£Hontx> another 
equivalent to it, having a given Denominator, if 
poffible. 

The Rule. Multiply the Numerator by the De- 
nominator of the FradticHi fought, and divide tl^ 
ProduA by the Denominator of the given Fradtion 5 
the Quotient, if there be no Remainder, will be the 
Numerator of the required equivalent Fra£tion *. 

574. Example. Bring 4 into an eqviualent Fradioft 
whole Denominator is 6. 

Solution. 2 X 6= 12 1 and 12 -r 3 ==45'.* the 
Fradion required is 4. 

575. Lemma. To find the greateft common Meafure 
of any two Numbers, i. e. the greateft Number that 
the two given Numbers can be divided by, without 

" leaving any Remainder. The 

n N 

* Demonjtration. Let -- be the given, and~ be the re- 

* 557* quired Fra£Honj then, fince -= --, we have n dzn^ d N^ 

d D 

N D 

Wn^nde, dividing byrf,wc get — ^ = N. ^ E. Z>. 

d 



Reduction of l^'Khztit^mi ^pj 

The jR«fc. Divide the greater Number by the leflcr. 
And, if there be a Remainder, divide the Divifor by 
that Remainder, and fo continue dividing the next pre* 
ceding Diviibr by itsRemainder,till there is noRemain* 
dcrj then the laftlXvifor will be the Number fought*^ 

576. Example. What is the greateft Number, that 
will divide both 56 and i2o» widiout a Remainder? 
See the Operation : 

g6 ) 120 (a^ Quotient 8)56( 7 

llemains $ Remains o 

Here 8, the laft Divifor, is the greateft common 
Meafure. 577^ 

♦ We will demonftratc the Truth of this, when the 
greateft common Meafure is found by 3 Diviilons, and the 
fame Method of Reafoning holds good in any other Number 
of Divifions. In Ordo* to which, let a and h be the two 
Numbers, whofe common Meafure is to be found; let a 
divided by h give the integf&l Quotes, and Remainder d\ then 
let h be fuppofed tb be ^ivided by d^ and to give the integral 
Quote and Remainder/; laftly,fuppofe d divided by/, and to 
give the integral Quote g^ andHemainder nothing: Then, as 
the Produft of the integral Quote multiplied by the Divifor, 
^i^f the Remainder, is *equal to tbeDividend, (in any Divi- # ^^m> 
fion) we get thefe three Equations : Firft, he + d^^^ay Second, ' ' 
de -|- /=: b ; Third,j/=s d. Now, as/ divides d without a Re- '^ 
mainder,itwillalfo divide its Multiple ^^,in tbefecondEqua^- 
tion, and alfo the other Part /, or itfelf; and will therefore 
divide the Whole der^ /i or its equal b. And fince,/ di- 
vides >,it muft alfo divide theMultiple*r,in the firft Equati- 
on; and it wis fhewn from the thirdEquation, that/ divides 
-J'y and, therefore, y divides the firft Step be •^'d^ or its equal 
47. Hence we have (hewn, that/is a common Meafure, for 
we have (hewn that it divides both a and b. Now, to ihew 
that y is the greateft common Meafure, jet us. If poflible, 
fuppofe that a greater Number m is the greateft common 
Meafure. Then, by this Suppofition, m divides both a and 
i, without a Remainder. Therefore, fince m divides ay by 
the Suppofition, it muft divide its equal be +//; but w divides 
b by the Suppofition, *.* it muft divide its Multiple be % and 
as it divides tf, and one Part of <?, vi%. be^ it muft alfo din. 
lade the other Part d;'.'m divides d. And,' fince m divides 
i^ it muft divide its equal de +/; but we have juft flicwiir 
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jjj. Cafe 8. To reduce a Fraftion to lower Teffhs J 
i, e. to find an equivalent Fradtion exprefled in lelier 
Npmbcrs, if poffibfe. 

The Ride. Divide both the Numa:ator and Deno- 
. minator by any Number that will leave no Remain- 
55^* der; and we fhall have another Fraftion* equal to 
the given one. And, in Order more readily to know 
what Numbers the Numerator and Denominator can 
be divided by, the following Obfervations will many 
Times be lifeful. (i.) If ^he Numbers are even„ they 
can be divided by 2 > that is, fuch Numbers as end in 
2, 4, 6, 8, ore. (2) If the Numerator and Denomi- 
nator have both 5 in the Units Place, or one ends in 
5, the other in o, they are both divifible by 5. (3) 
If both the Numerator and JOenominator have a 
Number of Cyphers (o^) on the Right Hand of the 
Figures, Cut off an equal Number in each ; for that 
is dividing by 10, or 100, or looo,^^. (4.) But, if 
we cannot readily difcover a common Divifor, theft 
we muft have Recourfe to the Lemma in Article 575 ; 
and if, that Lemma will not difcover a common Divi- 
for, the Fradion is already in its loweft Terms. 

578. Example. Abbreviate or reduce .Vj^to lower 
Terms. 

Solution. The Numerator and Denominator, hav- 
ing each 5 in the Units Place, are both divifible by 
5 ; 7 of 75 = 15, and f of 105 = 21 ; •-• we have 
reduced it to 44 ; but this this may be further reduc- 
ed, for i of 15 = 5, and f of 2 1 = 7. Hence -^ 
= 44 = T- But* if we find the greateft common 
Meafure, the Operation will be thus : 

75 ) i<^5 (i 30) 75 (2 ■ 15)30(2 

30 ' 15 • o 

Hence 

that m divides d^ *.• it muft divide its Multiple de-y and fincf 
m divides the Whole bj and its Part de^ it muft divide the 
other Part/ alfo ; that is, m meafures f or 7n is contained 
in/; virhich is abfurd, becaufe m is greater than / by the 
Suppofition. Hence m cannot be greater than f-, ciwft- 
yptn^yf ^^ ^^^ greateft poffible. 
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Hence the greateft common Meafure is 15 •, now 
75 "^ '5 ==• 5> ^^^ 105 -r- 15 = 7", *.•, reduced to its 
loweft Terms, the Fraction is -f> as above. 

579. We have hitherto in thefe Cafes been treat- 
ing of abjlra^i FraBions^ or Fra61:ions related to the 
lame Integer ; we fhall now proceed to thofe Cafcs 
which may be fa^d to belong to applicate Fra£lions^ 
or Fraftions related to different Integers. 

Cafe 9. To bring a Fradlion of a lower Integer 
into the Fraction or a higher Integer, the loweft In- 
teger having a known Relation to the higher. This 
is beft explained by an Example. 

580. Example. Bring ~ of a Penny into the Frac- 
tion of a Pound. This may be Iblved thus.: A 
Penny being xV «f a iShilling, and a Shilling ^ of a 
£\ ^oi z. Penny, as a Fraftion of a £^ may be read 
4 of ttt: of -jV of a ^T ; which, brought into a fimple 
Fraftion by Cafe the 5th, will be ^^-g-. But I think 
the plaineft Method is to bring a £ into 4ths of a 
Penny, or Farthings-, thus 20 x 1 2 x 4= 960 Fourths 
6f a Penny, or Farthings in a Pound. Confequently, 
by Definition Art. §^6^ the Fraftion is^^-^- of a^, as 
above. 

581. Cafe 10. To reduce a mi xt Number, of ^ 
leflerName, into the Fraftion of a greater. 

The Rule. Reduce the mixt Number into an im-. 
proper Fraftion, by Cafe 2 j then work as in- the lad' 
Cafe. 

582. Example. Bring 2 16 f into, the Fraftion of 
alb. 

2 i By the firft Method fay -i of t4t of a C, •.• 
.2 the Anfwer will be ^|^-. 

.. iSut, by the Method which I prefer, bring 112 16 
into half Pounds, that is, 1 12x2=224 half Pounds in 
i^ C : And 2 lb i in half Pounds is 5 half Pounds j 

aod 



^ 
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• 536. and confequently, by the Nature of Fractions ♦, ^1^ 
is the required Fraftion of a C. 

583. Caf^ 1 1 . To reduce a Fraftion of an Unit of 
a higher Value to ,the Fraftion of an Unit of a 
Jower Value, This' is eafily explained by ah Ex^ 

584. Example. Reduce | of a^ into the Fraftion 

of a Shilling. 

Solution. Firft bring the higher Unit into Units of 
the lower, viz. 1 ^ = 20 J ; then, fince our Fradtion 
is 4 of a^ it muft be alfo ^ of its Fq.ial, viz. of 
ao J i • . • > fince f of 2 o may be reprefentea ^ •, 4 may be 

cxpreffed £2iii=- of a Shilling. The fame Me- 
thod and Reafon are good in any other Inftancc* 
And thus much for Redvjftion of Fradions-, we 
ihall now proceed to Valuation, which might have 
been added as a twelfth Cafcy t)Ut we (hall refer it to 
the next Chapter, 
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CHAP. XLIII. 

Of the Valuation of Fragtioks. 

585. 'T^O find cut the Value of a Fradtion of aa 
J[ higher Integer, in Integers of a lowor 
Denomination. 

The Rule. Multiply the Numerator of the givan 
Fradion, by the Number of Species of the next 
lower Denomination that are equal to one qf the civen 
higher Integer, and divide the Produft by the Deno- 
minator of the Fradion ; and, if any Thing refBams, 
multiply the Remainder by the next lower Denomina- 
tion, and divide by the Denominator of the Fpacti* 
tion as before, until there be no Remainder, or we 
ijave trou^t it into the low^ Denomination. 

5S6. Example. What is the Value of ^ of a Pound 
Yearling? 



1 ;^ :» ao Shillings. 
te NumqrMQr 3 

S)Jo{ii AhlWer 12 Shiffinga* 

d 

^8;r, Take znoth^r Example. What is tht Valoe 
of f of iC? 

I C. is =r 4 Quarters 

Remaing 3 

H I Qyartor = 28 tb Quar teft ib 

7) 84 (13 Anfwer 3 rl 

o 
The Reafon of this Rule Way bd fccn in Jtt. 55^4 
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C H A 1^. XLIV. 

AtofilTlOK ^PRACTldNSf. 

5?». ADDITION of Fraftions is the F'ind- 
j[\^ ing of a Fraftion equal to the Sum of 
two, or more Fradttons, taken together. 

589. The Rule^ If the Fra&ions are ciompounc)^ 
bring them ihto fimple ones by Cafe 5 ; and, if they 
have not the fame Dcnominatdr, bring them into a 
common Denominator by G^ 6. or 7. Then add 
their Numerators, and put the common Denominator 
undefneath^ 
.590. Example 1, Add f arid i- and 4 together. 

Thefe, by Cafe 6, will be transformed to 44, 44* 
and ^\ ••• 10 + 15 + la t=! 37 =? the Numerator; 
••• the required Sum =s 44 =t (by Cafe 3. of Reduftj- 
on) 1^. 

591 • Example 2. Add i of f and i of f together. 

X a B/ 



Jo8 SujJfTllACtlON of F'rAC'PIO^S. 

By Cafe 5, i of f = i, .and i of i zs-rVi ^^^^ by 
Cafe 7, i= 4t;\ '-' i + 4 = 5 =; Numerator, and frf 
the Anfwer = -^. Or thus, by C^jfe 6, i- and -5^ 
brought into one common Denominator, are -rVy and 
-i4t > '•' 24 + 6 3: 30j and confequently the Sum = 
J^^ •; but this Abbreviation, by Cafe 8, will =5 ^5^ a$ 
before. 

592. Example 3. Add 2 ft 4. and i lb 4- together, 
Firft, 2lb + itb=i3tb5 then 4-and 4-1 by Cafe 6, 
may be changed to ^ and 4t^ and their Sum = 4r » 
••• the whole Sum is 3 tb -rV- O"^ ^^ may be fblved 
thus, 2,tt> 4* and 1 ft 4-> by Caf^ 2, may be changed 
to 4- and 4 ; and 4- and 4j by .C^y^ 6, are =44 ^^id 44* 
the Sum of thefe is ^?^V ^' = 44. of a ft, = (by 
(^^fi 3-) 3^TT ^s before; but the firft Method is 
fhorteft, J 

* 593. Example 4. Add 3, and^i and 4 of -f and 2 4 
together. 

Solution. Firft, adding the Integers 3 and 2, we haVd 
their Sum = 5 ; then the compound Fraftion 4 of 4, 
by Q/& the fifth; may be changed into the equivalent 
one^^g- ; next 4 and ^ and 4, being reduced to one 
common Denominator, hy Cafe the fixth, will be 444 
and-j^ and 4^\ which we may now add together, 
and their Sum will be '-^£444211* == 444, and •.• the 
Sum of all the given Fraftions = 5 
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C HAP. XLV. 

: ■ ' Subtraction ^Fractions. 

594- T TAVING prepared the Fradion's as dire&ed 
XJL 5^ Addition, find the Difference of the 
two Numerators, and put the comrn<in Denominator 
under that Difference ; and the Fraftion, fo found, 
will be equal to the Difference of the two given 
Fraftions. 

5^5. Example i. From 4 fubtraa4. Thefe^ by 
Cafe 0, are changed ioto their Equivalents 4|. and -jV» 
"•* -tI- = ri = the Difference fought. 596. 



^SunTRACTiON qf Fractions. 3oir 

596. Example 2. From 4 fubtrad 4 of 4^. 

Here 4 of 4 = -^t ^^7 ^^ 5- Now 4 and iV? by 
C^5/J 6, are equivalent to 44 and ^, •.' -if^ = 4i» = 
the required Difference. ^ 

597. Exampk 2' From 4 of ^^ fiibtraft 4 ^^ * 
Shilling. 

Solution. By£afe the eleventh, 4 of a ^ = **^^ Of » 
Shilling. Now V and 4 arc by Caft the fixth = 
V^s? and -,^ ; ••• the Difference is '-2^=J^ = V^? =i 
(by Cafe the eighth) V* ^ ^ Shilling =, by Cafe the 
third, 14 J. 4; * 

. 598. Example 4. From 13 >C4 fubtra<5t lo^f 4- 

Solution, ^efticns of the Nature of this may- be 
Iblved' by putting the mixed Numbers into improper 
Fraftions, but eafier by the following Method* 
The Fraftions 4 and 4> brought into one common 
Denominator by Cafe the fixth, are ^V and 44 > *•* 
we arc now to Ibbtraft lO;^ 44 ^^^ ^3£-i%:j and 
confequently the Operation now will ftand thus t 

£ laths 
: 113 6 
10 10 



' • r 
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10 from 6 we cannot, and ••• (fee above) 10 from 
12, there remains 2*, and the 6 makes $ Tweliths 
of a;^ ; now the i^ {viz. the 12 Twelfths that., we 
botrowed to'nake the Subtraftion) being carried to 
the Column of ;^s, we have 13 £-^ n £ =^2£'j 2ind 
^; di^ required' Difference ;= 2 -rVjC- = ^ tj£- 

If the Reader iinderftands Addition, thefe Examples 
are fufficierit/for Subtraftion. We (hall therefor^ 
only add under this Head, that Subtradtion of Frac* 
Hqds is proved by adding the Minor, and Remain- 
der together, as in whole Nunibers. 
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C il A p. XLVI. 

MifLTiPLICATION ^FRACTIONS, 

^59. TJ Y multiplying any Numberi, or Quantity, 
13 ^y ^ Fra^iom is only irtemnt the taking 
^h l^rt, or Parts ^f it, as the Fraftion: expreffes. 

6oo- The i?«fe to Jjerform MukipHcatioo of Frac- 
tions is : If the Fradlions are mixed, they muft be 
firft broi»ht into ihipJX)per Fmaions \ if compound, , 
into fingle. Then midtiply die Numerators toge- 
ther for a Numerator^ and the Denominators for a 
Denominator. 

6o€. Etcampk i. Multiply |: by 4- Here jx as* 
^«= the Numerator •, and 4x g k 1 2 xt thcDciraini- 
l^ator i •.* tV 5B the required Produft ; but thb may 
J)e reduce4 to lower Terms, t«;. ^^ 3*4. SmCufeS. 

602. Example 2. Mtdtiply 2 ^ by f, and this Pro- 
4u6t by 2, and this again byf'of ^. 

Solution. Firft 24-=; 4-by Ci?^ 2 ; and 2 =? ^ by Cafe 

I •, and -^ of 4 == iV hyX^Je 5. Hence, we are now 

to multiply 4 and 4- and .^ and ,V toother; •,• by the 

^Ruk 5 X 1 X 2 X 5 = 50 s?; the required Numerator, 

>mrd 2x5xixi8(the J^roduQ: of the Denominators) 

^ 2'8S r= the Denominator. Hence the required 

f rpdua = ^ = (by C^/^ 8) -.V,:, 

* <5o3. Etample 3. Multiply |o Yards, *2 Feet, 3 

Inches, by 2 4 and VV Of t- This is the fame in lEf- 

fe^, as if it had been propofed to a Meaforcr to 

fitid how many Yards are contained in a Piece of 

pavement ip Yards, 2 Feet, 3 Inches long, and a 

Yard's, I Foot, 4 Inches broad ; for the Kule^ ob- 

ferved by Mea^refs, is, to multiply the L'ength, 

taken as an applicate Number, by the Breadth con- 

fidered as an abftraft Number. 

Solution, Firft, i Yard == 1x3x12 = 36 Inches, 
and 10 Yards, 2 Feet, 3 Inches =1.387 Inches-, -.-the 
I^cngth == ?3!/ of a Yard i and, bringing the Breadth 

into 
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into Inches, the Multiplier will be 44- Hence we 
are to multiply \^ of a Yard by 44> or» by Abbre- 
viation, by Cafe 8, it is the fame to multiply V of 2. 
Yard by y ; ••• 43 x 22 = 946 = the Numerator, 
and 4 X 9 = 36 :r: the Denominator ; and •.• the An- 
fwer = ?gV of a Yard, = 26 44 Yards (byC^;?3.) 
=x a6-/-r Yards^ by Cafe S. 

604. Scholium. Inboeh whole Numbers, and Frac- 
tions, this Proportion holds good, viz. * as one is 
to the Multiplicand, fo is the Multiplier to the Pro- 
duft. 

605. Kknce if the Multiplier be lefs than the In- 
teger, th^t is a proper Ffaftion, the Produd: will be 
le^ than the Multiplicand. 

606. The Reafon of the Rtik for Multiplication . 
of Fraftiofts may be ftiewn from the i ft ExatMple, 
For, if it had been demandied to multiply -^ by 2 ,» it. 
is evidcait at firft Si^t, :diat 2-$~ would be the An- 
fwer } but it. was required to multiply by 4> that is, by 
the 4- of 2i and ••' the required Anfwer muft be 4 of 
the Pjfodua 1^, that is, 4^4==^^ = 4^ f. 

X4 CHAP- 

* Let ;yi{ tr the Multiplicand, / = the Multiplier, ^ = the 
Produd, th€n»>/= ^ j andj dividing hym^ we have /=i 

* - , and this divided by^ gives -^ = f -^ *•' t ^s jr : m ::/: . '^g* 

t Ur the Truth of the Ruk for Multiplication of Frac- . 

N n 

^ns may be ibewn algeWaically thus : Let jr atul - btf 

N n 
the two Fradions, whole Prodtuft is required j let — 1=17, -^ =: 

h', hence multiplying the firft Equation byi>, and the fe- 
eond }yy dy we fhall getN^^Da^ and n=.db hy Art. 123; 
V Nn =2* I>dah^ and, dividing each Side of this Equation • -5^ 

l>y Z)^, we have 773= f tf*; but 4ii = the Produft of -rr / ^ 

MJd "* '^ U 

^y -J, becaufe « = 77 and ^r^-j ^J ^^ Suppofition } V ' 

^" N d ^ „ ^ 
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CHAP. XLVII. 
Division of Fractions. 

4 

607. A S Divifion of whole Numbers (Hews how 
j[\^ often one Integer is contained in another 
Integer, fo Divifion of Fraftions Ihews how often 
one Fraftion is contained in another. 

6*08. If the Numerator of any Fraftion be made 
a Denominator, and the DeAominator a Numerator, 
the Frad:ion, fo made, is called the Reciprocal of the 
Former. Thus 4 is the Reciprocal of i- 

609. In Divifion * as the Divifor is to the Divi- 
dend, fo is an Unit to the Quotient (both in whole 
Numbers andFraftions.) 

610. To divide one Fraftion by another, the Rule 
is : Having made the fame Preparation as difefted in 
Multiplication, multiply the Denominator of the Di- 
vifor by the Numerator of the Dividend, for a Nu-v 
merator ; and the Denominator of the Dividend by 
the Numerator of the Divifor, for a Denominator. 
Or, which is in Effed: the fame, change the Divifor 
into its Reciprocal, and then work by Multiplica- 

^ tion of Fradlions. 

611. Example. Divide -1 by i* 

Solution. By the Rule^ 5 x 3 = 15 ^ the Numera- 
' tor^ and 4 x 2 = 8 = the Denominator ; and fo y == 
the ^required Quotient, = i -J. by Cafe the 3d. Or 
thus, the Reciprocal of the Divifor 4. is 4 ; and 4 x 
4-.= (by Multiplication of Fraftions) 4-^4. = y as 
before. 

612. The Rcafon of the firft Method of Opera- 
tion, in the laft Article^ may be cafily ihewnc For 

'- there 

* Let 771 = the Dividend, «?= the Divifor, q = the Quo- 

ent ; then -} = y 5 but this is the fame as ■--=± ( becaufc 

* 184* an Unit does not divide) therefore * as</; ^ u i : jf. ^ E, D, 
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there it was required to divide \ by \. Now, if it had ; 
been r^uired to divide -y by 2, it is manifeft the Quo- 
tient would be ^oi \y or ^ |^ -, but fince it was bnly' 
required to divide by 4-» that is, 4 ^^ 2, it is evi-* 
dent, 4. of 2> or4-» mull be contained 5 Times as often- 
in \ as 2 is, that is, ^-^4 = the Anfwer, which is ac-, 
cording to the i?«/^ *. 

613. As to the other Method of Operation, a&ib 
brings out 4§--r as the firft docs, if the firft be true, 
this laft Method muft alfo. 

614. * When the Fractions to be divided have both 
the fame Denominator, it is fufficient to divide .thcr 
Ijlumerator of the Dividend by the Numerator of 
the Divifor, or, which is the fame in Eflfedi to .^efc 
them like a Fraftion. For by the Note to Art. 612. 

it appears, that the Quotient of -^ by— would be— ^ . 

615. Divide 4 by 4- The Quotient = |.. 

616. By duly confidering the diredl contrdry Ef- 
fefts of Multiplication and Divifion, we have this 

* There are many other Methods of fhewing the Truth 

N ' , » ' 

of the Ruley one of which is : Let — be to be divided by -^ 

tlicfe in one common Denominator are * -=r--i arid —-, ; V • 571. 

JDa Da 

N n Nd nD , , ^ t o'o r». , . • ^ 

'n'^'D ^ ^ -g^^^-f--^ ,;buttherelaitFractions, havmgone -j. loS. 

common Denominator, are in Proportion to each other as theif 

rxT XT' J n ^^ ^^ ^^^ 1 

^Numerators, vi%. as Nd : nD :: — - : — ; v — 7r-=t § S53* 

Da Da nD «. ,q, 

^d vD N . n , ^^ Nd . nD Nd ^ ^ 

= II ^-^2 ^•^'^- «^^- 

N n 

CoTQlIary. f Hence, if— was to be divided by — ,,theQuo- 

tient wculd be =. the Numerator of the Dividend, dividedby 

N 
' die Numerator of the Divifor* = — • 

n 



314 ^^ Rule ^ Three Direct in Fractions.' 

genera] Cor^Oay : Thift it is the fame^ i a Effefb) to mu]« 
tiply by ftny N umber^ vhetiicr integral or fhi£tiona), 
or to divide by its Reciprocal. For InftaMe^ 3x4 
=s 3 •?* Tf o^ generally tf x b=za -f- 1« ^^'^ being (by 
their refpedtive Rules of Multiplication or Divifion) 

— «3; alfo tf X- = /? -7- T= — . Hence, any Thing 

c be 

chat can be done by Multiplication, by talcing the Re-. 

ciprocal of the Multiplier, may be done by Divifion j 

and, on the contrary, any Thing that can be done by 

Divifion, may, by taking the Reciprocal of the Di- 

▼ilbr, be done by Multiplication. 

617. We (hall only add one Thing more under 

4us Head, by Way of Corollary^ and that is, that,. 

if any Number, whether whole or fra<5tional, be 

divided by a proper Fraction, the Quotient will be 

• more" than the Dividend ; but, if the Divifor be an 

improper FraQion, the Quotient wilt be Icfs th^n the 

Dividend. 
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CHAP, XLVm. 
5^^Rule^Tbrp?£ Direct /^Fractions, 

61 8- T T ERE, as in whole Numbers, the fecond 
J71 ^^^ third Numbers muft be multiplied to- 
gether, and the Produd: divided by the firft. But 
the Mukiolication and Divifion muft be performed 
by the Rules for Multiplication and Divifion of Frac- 
tions. Or the Anfwer, or fourth Number, may be 
found by this Rule, (which is the fame in Effeft : ) Mul- 
tiply the Denominator of the firft by the Numera- 
tors of the fecond and third Numbers, for the Nu- 
merator ; and the Numerator of that foil by the De- 
nominators of the fecond and third, for a Dcnomit 
fiHtor. 



^e RvLS vf THRtE m Fractions. $t$ 

619. Eiampk x« At i/. ^perC^ wh«t is thstfbr 
3 lb 4 ? By Rcdudion of Fraftions 1 /. 4. = 4 of a/^ 1 
afid 3 4*% sc -^ of a )b ; and t C in the ra^^noct.crf'a 
tb^t^^X. Hence the Stating ivould be^ ifi4^.ft 
: 4/. :: ^1b : the Anf^ven By Multiplfcatidti of 
Fraftionfi 4 y 4 sr 4^^^ =22 V v and, bylMTifton of 
FwftioM* V •^-^^ « Tr*^4^Vtt-nV=3s by Aiibrt^ 
▼iatioii TTT of ^ jC- tt i^y Valuation lo Pewoe. 

By the feoond Method above-mentioned, we have 
1 1 It X 3 X 2s 67a £=: the Denominator, and 1x4x7 
tt26 tt the Numerator*, and \* the Anfwersi:-^ 
as before. Hence plmdy appears the Agreement of 
the two Methods. 

620* Emmh^ a. Admit a Dog is pnrfuing a Hare 
that is go Yards a Head of him \ and that, for every 
Yard the Hare runs, the Dog runs 24 Yards: 
Stf4fr£^ How many Yards i^e Hare will run, be** 
foreithe Dog gets up with her ? 

Sdhdiotu^ In the Time that the Dog runs 2 4 Yards, 
the Hare runs x Yaod, by the §lg^um\ ••% in the 
Time that the Hare runs i Yard, the Dog gains upofiT 
her 2 4-. — I = I -r Yard; hence the ^ejlion will 
now be to thi^ Purpofe, if, whilft the Dog gains on 
Ae Hare i ^ Yard, the Hare runs i Yard, how many 
Yards will the Hare have run, when the Dog hath 
gained 50 Yards upon her, or, in other Words, hath 
caught her? Hence, i4-being = 4-> the Stating will 
be, as4 : T«« V ^ the Anfwer/ which is thus found, 
2 x I X 56 = 100 for the Numerator, and 3x1x1 
5s 3 for tha Denominator; and %• the Anftverss-^S 
of a Yard =» 3 3 4^ Yards. But, if it had been re- 
quired to find how many Yards the Pog muft run 
to overtake the Hare, the Stating would nav€ been, 
as ^ : 4. :: *^ : the Yards the Dog muft run; \* a x 
5 X 50 = 500 for the Numerator, and 3 x a x I ;9t: 6 
for ahe Denominator ; and %• the Dm: muft run i-^ 
of a Yard =834 Yards. And the Truth of thefe 
Operations may be eafily proved thus : By the ^ue- 
ftion^ the Dog muft run 50 Yards more than the Hare, 

but 



^iff Involution i^f^ Fractions.' ' 

but 83 4: Yards -^ 33 4 Yards m 50 Yards, fcfr 
Proof. 

6a I. Scholium. In the jRa/e* of Three, C*fr, in Or- 
der to avoid FradUons, as much as might be, we ge- 
nerally bring the middle Term into the loweft Species 5 
but, as the Learner is now fuppofed acquainted with 
Valuation of Fractions, he may many Times lave 
ibme Trouble by putting it down ia the Species 
given in the ^efiianj if it be but one ; and, if more 
than one, by reducing no lower, than the leaft Spe- 
cies mentioned in the Slueftion \ and then, when we- 
have found the Anfwer in that Species, if there re- 
main any Fraftion, we can by Valuation find its Va- 
lue, in the inferior Spiecics. ' Take zxi Example. In 
Article I g^. it was required to find the Value of 2437' 
ft, at 13 J. per C. This llated will be, if irzlb : 

= 14/. 2s. tVt* ^^d by Valuation -AV pf ^ * ShilBng 
ss lod. iqr. 4i\y and v the Anfwer is 14/, 2 J. 
tod. I qri,4^ and this F^aftion may be abbreviated 
to 4. .:.:." 
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C H A P. XLIX. ' 

iNvoLtTTioN 2^ Fractions. 

622. TNVOLVE the Numerator for a Numerator^ 
J^ and ^ the Denominator for a Denominator. 
The Reafon of this is evident, from Involution of 
whole Numbers, and Multiplication of Fracjtions, 

623. Example. What is the Square 0F4 ? 

Solution. '2x2 = 4 = the Numerator, and 3 x 3 = 
9 = the Denominator, and fo the Square of ^ = ♦ . 
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i • • • 



CHAP. 



EvoiutionW^ Fractiosis. * gi j 

/ CHAP. L.. 

EvOLUTiaH ^/ FRACTIONS..V 

6*24. 1 . T E the Fraftion, whofe Root is to be founds 
X is an immediate Power of fbme Root, 
(formed as is ihewn in Involution of Fraftions) its 
Root may be found by extrafting the Root of the 
Numerator for a Numerator, and the Root of tlje 
Denominator will be the Denominator, as is mani- 
feft. . 

• ?^ B«t Sometimes the Fra,ftion propofed is not an 
immediate Power, but equal to Xuch a Power of the 
Root •, ^heh we muft reduce the given Fraftion to its 
loweft Terms, and find the Root as above direfted* 
-g. But .if it fiiould fo happen, that the propofed 
FraAion, when reduced td its loweft Terms, cannot 
have the perfect Root of both its Numerator and De- 
nominator found, then we may be affured, that it is 
neither an immediate Power, nor an Equivalent to 
ofte; and in £\xch. Cafe muft turn the. Fradtion into 
a Decimal, and fometimes be contented with an Ap- 
proximation of its Root i this we ftiall iiluftrate, when 
when we treat of Decimals. 

625. Example ^ i . Extrad the Square Root of 4, 
Solution. The Square Root of 4 = 2, of 9 =t 3 ; •.• 

the required Root is = 4* 

626. Example 2. Extradt the Cube Root of , I ?g . 

. Solution, It does not admit of the true Root, as it 
ftands here, but by Abbreviation it is = -pj^ ; now 
the Cube Root of S = 2 ; and of 125 =: fj \* the 
Root is 4. 
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OPPOSITION by Fractions. 

tfay.TN Pofiticn, it may be obfenrtd, we tlways 
X ftippofed ftich Numbers as might aToid Frac- 
tions in the Operation \ bccaufe the Operation would 
be more fimple, and the Learner was not fun^oiiEd af 
that Time to underftand the fundamental Rxi^ of 
FraAions. But, asfometimes it may happen that 
fiich Numbers are not eaiily thought on, perhaps it 
may not be ulelefs to give am Bxamfk fiilTid by a 
fradionat Operation. 

628. ExamfU. Let it be required to ghre a Sdh/w* 
to ^wfikn 2. Art. 506. 

ScbfHoft. Here we put any Number^ as id^forz 
Share; thm 4 Men muft have 1x4^:4; theCap^ 
tain I 4i ^tnd the Boy ^ the Sum of 4, 14^ and -^ 

= 54 + T=54 = -^- Nowasi4: iii.::-y4^ 
: ^-%'j^Vy4^ as Sysid. 4^ as mjfrt 506 v and the 
remsuning Part of the SduAon is the feme as in. that 
Article. 

629. We think it nee(flc& to apply FrafHons to 
iny more Aa/^j of Vulgar Arithmetic; becaufe, if the 
Reader rightly underftands what has been already 
laid down,, be cannot^ when Occafkm requkes^ be at 
a Lofs to apply it to any other Rtite in common 
metic. 
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Mathematical Essays. 

ESSAY II. 

Containing Decimal Arithmetic. 

CHAP. I. 

NoTATipN c/" Decimals. 

»• yi I)eciiBaI Fra£tk)n (frtfrnDetimtulst.) b 

aA aFradion whofe Denominator i& io» oir 

JL JL loo, or 1000, or loooo, i^e. For hens 

■we fuj^fe any Integer to be divided into jo Paru \ 

. and each of thele into lo Parts, tnaking in t^ 

AVhole 100 Parts ; and each of theJe laft Farts inCa 

lo Parts, making in the Int^r looo Parts -, He. at 

Fieafqre -, aad anjr Number of thefe Farts u<e caUeiI 

Decanal Farts, and arc the Numerator of thcFrac- 

tion, by which we -would exprefs how many Farts we 

wouM &gD\if \ and 'the Number of Parts inm wtuch. 

the Integer is divided, is the Denomiaasnr. 

2. lieHce thefc Parts may be enprefled as in Vul- 
^rFm^tionSi but, forthenwre ceadjr Maoagnnait, 
ihff QcnofnuAtQcs sre onuctiuli and only the None- 

lators 



glO NOTATIO!^ ^/l)ECIMAtS. 

rators fet down, with a Dot (.) or Comma (,) on 
the left Hand, to diftinguifli phem from whole Num- 
bers'l ahd there is no Necefiity of fetting down the 
Denominators, becaufe they are always known by 
their Diftance from the Decimal Point (.)• For, 

^3. As it was necefFary, for the better conveying of 
out Ideas in >Yriting, to fix on fome Method, Which 
fliould be ufea andunderftood,-by all Arithmeticians, 
for Writing of Decimals, the following is through 
Cuftom become fuch. Firft make the Decimal Point, 
<hcn,^if the Number of Parts we would exprcfs be 
Parts of 10, or Tenths, we write immediately on the 
right Hand of the Point (.) ; but, if we would ex- 
prefs Parts of 100, we put the Figure denoting the 
Number of Parts taken, in the fecond Plate from the 
Point (.)> reckoning towards the right Hand •, and, if 
there be no Figure already in the firft Place, we fup- 
ply the .Vacancy with a Cypher (o) -, and fb, if we 
would exprefs Parts of 1 000, we write the Figure 
eiipreiling them in the third Place, on the right 
Hand of the Decimal Point, fupplying the Vacancies, 
if any, in the firft and fecond Decimal Places, with 
Cyphers (00), £2?^. 
' ' 4. Hencfe, it may be obterved here, as well as in 
whole Numbers, that 10 of any Decimal Place makes 
an Unit in the next Superior ; and therefore, if the 
Number of Decimal Parts we would exprefs confifts 
of more thah one Figure, we write that Figure whofc 
real Value is the leaft, on the right Hand of the reft, 
in its proper Place, and the others in a fucceffivc Or- 
der from the right Hand to the left -, for Example^ if 
it was required to write 154 Parts of aThoufand, 
decimally, we firft connder that the 4 is 4 Pares of 
a Thoufand, and therefore by the laft Article is to 
Hand in the third Place of Decimals thus, .004, and 
then, putting the other two Figures in the Places of 
the Cyphers, the Numbt^r would be .154 ; for the 5, 
^reprefenting ^o Parts of a Thoufand, is the fame as 
5 Parta cr lop, and, therefore, muft ftand in the 
Place of huiidredth Parts ^ as muft the i in the 

Place 



N^TATioil of Decimal^; «I 

]?14ce of zoths, becaufe it fignifies loo Parts of looo, 

5. Hence it will be no difficult Matter to read 
«ny Number of Decimal Parts, when written as a- 
bovedirefted; for, from What has been j lift faid, it 
plainly follows, that the Denominatcr is x with a» 
ifiany Cyphers on the right Hand, as there are Deci- 
mal Places in the Numerator ; therefore, if we ima • 
gine the Decimal Point to be a i, and the Figures in the 
Decimal Places to be all Cyphers (o's), the Number 
fo, formed to the Irnagination, will be the Denomina- 
tor of the Decimal Fraction. 

Thus ^23 will be read 4^\ as will .0125 '^^tt^'I's-* 
.1252= Vir*^> 1:25 = I -i^Vi and 12.5 3S 12 T,?g-, 
Alfo .5 = -yV, .05 = -Jw, .005 = \-^^^ i^c. 

6. Hence it is evident, that each Cypher to the 
left Hand of any Decimal Part (though Cyphers in 
themfelves fignify nothi.ng, yet as they remove the 
Figures further from the Point) decreafe irs Value 
10 Times ; and alfo that Cyphers, on the riohtHand 
of fuch Parts, do not alter their Value, becaufe thc'y 
increafe the Denominator, in the fame Proportion as w > 
they do the Numerator ►, and therefore it is the famej^ ? 
in EfFeft * as if they had not been fo augrriented. i • 55a. 
Thus .5 = .50, r= .500, (^c. becaufe -y^ ;= 44? = 

7. We fhall only remark further in this Chapter, 
that, fince f the Value of Decimal Places increafes, f 4. 
or decreafes, in a tenfold Proportion, as well as whole 
Numbers, it is manifeft, that (finite^ Decimals may be 
added, fubtrafted, multiplied, and divided, after the 
fame Manner as whole Numbers. 

Y CHAP, 

55? In our Marginal References, if there is i on the left 
of the *, it denotes the Reference to be the firft Eflay, and 
the Number on the right Hand the Article of thatEflay j but, 
where there is no Number on the left of the *, tKe Rcf«rencft 
iii always to be undcxfiogd cf the prefent E.fl"aj'. 
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Addition of Decimaxs. "' 

8.TTERE, Care muft be taken to put «acli 
JtX Figure of the feveral Numbers to be added, 
under thbfe of the fame Name, as Tenths under 
Tenths, Hundredths under Hundredths, Thoufandths 
ufider Thtfulandths, &?r. (as in Vulgar Arithmetic 
We put Units under Units, Tens under Tens,' Cf?c.) 
and this is eafily done, by placing the Decimal Points 
of the feveral Numbers diredlly under eachr other. 
Then find the Suiii as in Addition of whple Num- 
bers. 

9. Example, Add 4.72, 87.1^3, .057, and 2.J 
together. The Numbers, truly placed, appear thus : 

{4.720 
87.123 

Sum 94.200 Sum 94.200 

So that the whole Sum is 94 and(.200, or which is the 
fame) .2 of another. 
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CHAP. HI. 

_ Subtraction o/" Decimals. 

1^. TT A VIN'G placed the Numbers as direifted 
, XX i^ Addition of Decimals, fubtra<Jl as in 
Subtraftion of whole Numbers. 

II, Example. From 17.5 fubtraft 2.857. Place 
the Numbeis thus 2 



^ ^^ I 






Vl'h^ Orthw . P 7-300 
vmetenst 14-441 Difference 14. 443' 
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C H A P. IV. 

t2,TN Multiplication of Decfmafs, we multiply a$ 
X in whole Nunjfeets. But from the Prodod w^ 
cut off or feparate, by the Decimal Point (0, as 
many Figures, counting from the Left towards the 
right Hand, as there are Decimal Places in both the 
Multiplicand and Multiplier. And, if it fliould hap. 
pen that there are not as many Figures in the Pro- 
dua:, as there are. Places in both theMuWplier and 
Muitiplicand, that Deficiency mult be made up by 
placing Cyphers to the right Hand. 

13. Mxamp^s. Multiply 3,14 by z-5, 23.01 by. 
33.»7* aad ,253 by 0.23. See the Operation. 

$'H 33-^7 .«53 

^•5 23"ot .023 

W^ 33^7 759 

y^^ ^PSIO 506 

7-^SO ^^i± .005819 

763.2417 

>4. All (hat is neceffary to be here (hewn Is the 
Truth (^ the above Method of feparating the Deci- 
mal Plafxs m the Pr^duS j and this o)ay be done by 
ohlerring, that both the Multiplicand and Multi' 
I^rer may be c^lidered as Vulgar Fradions, proper, 
»r improper; tntiSiJetany Multiplicand, taken as a 
whole Number, be dexwted by JV, ^nd let jD ss; the 
Number (^Decimal Places in the Multiplicand, then 
its true Value, «prefenfed as x Vulgar Frai^tion, is 

-— rr-jT— r • Now let the Multiplier be r?prsf«itoi' 

Y 2 «o 
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in the famfe Manner by —-^ — r » ^^^» ^J Mul- 

I with<sj,o s • . 

tipUcation of Vulgar Fraftions, the Produft sS 

N yen ' Nxn 



— ♦• 



» • 67 1 with D, o*s X I with J, o's i with D + ^, 0^? 

therefore, by the Nature of Decimal Notation, we 
muft cut off D + ^Places for the Decimal Parts/ in 
the Produft Nxn. 

15. As ihcrc are feme tStfxA ContraiSbions ih com- 
mon Multiplication, fo there are alfo in Multipliati- 
dfi of Decimals i and fuch are the f611owihg : i. 
When it is required to multiply by lo, 100, 1000, 
fffr. it is only to remove the Decimal Points as many 
Places to the right Hand as there ard Cyphers in the 
Multiplier. 

16. Example. Multiply 32,i34i by 1600. 
Jnfwer. By placing the Decimal Point 3 Places 

tb the right Hand the Produdt is 32134.1 -, and the 
Reafon is evident, for the re- The common Way 
moving the Point C.) 3 Places 32.1341 

t* the right Hand is dfecreaf- i 1000 

ing the Denominator 1000 prod. 22134.100O 

Times, by the Nature of Dec!- * -^ ""] 

mal Notation ; and decreafing the Denominator is the 
fame in EfFcft a§ multiplying the Numerator. Or 
the Reafon will eafily appear by comparing it w^^ 
<he Operation by the common Way in the Margin. 
17. Cafe 2. When large Decimal Numbers are to 

be multiplied by each other, it is many Times un- 
neeefliary to have all the Places of Decimals in the 
Produft, that would arife from the whole Op^Jration ; 
becaufe four or five Places are fuffkiently exact, 
for moil Purpdes ; for which Reafon, it will be ufc- 
ful to explain a Method of (hortening the Ope- 
ration, by retaining, in the Prbduft, fo many PJ^^^^ 
only,- as we fhall at any Tiito think exaA ertoug" 
for our intended Defign -, and fuch is the jol' 
fcwing, viz. Piit the Units Place of the WW- 
"iSplier under that Figure of the Multiplicand, wl»^ 
•: -Place- yon are willing to keep in thcProdua> tnea 
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write the Multiplier, in an inverted or retrograde Or-.' • 

4er i and, in multiplying, begin always with that Fi-. 
gjaire of the Multiplicand, which Hands direftly over 
that of the Multiplier which you are going to multi- 
ply by ; remembering to add in the Increale, or Car- 
riage,, that ^opld arife from the two next Fig)urc^, 
(were they t© be multiplied) that are to the right 
H^nd of tjiat Figure, which you begin with in the 
Multiplicand; alfo remembering to . let the fifft* 
Figure pf each particular Produd Hand diredly one 
uridjsr fhe other. 

1 8. Eyamj^ i. Let it be required to multiply 
54*32x711 by 3-I232I', and haveonly four Places of 
Decimals in the Produd. .Here we put the Unit§ 
Place of the Multiplier 3 under the fpurth f lace of 
the Multiplier 7 : . 

54.321711 
. JVIultiplier ' inverted^ 1 2 3 2 1 . 3, 

5432i7.x5s= .1629651 • 

• 54321 X I, -f I = 543^2 ■ ' 

5432 X2 = 10864 ' 

543X3» + i= 1630 
54x2,4-1= 109 • 

5x1= _5 

169.6581 

In the fecond Multiplicatioi), becaufe 7 x i := 7 
is nearer to carryiriff 1 than o, we add in one; and^ 
in like Manner, in the other Prodiids : 

54.321711 
. 3-12321 



>«H*i»K«» 



4. 



•. 5 

. |o8 

- 110864 

543 2A 
I 629 65 I 



4321711 
643422 ■ 

^5»33 
3422 . 

83_ 



.'^"^By cbrnparitiK' the'fbregoing Contraflipn ^itli the 
''Hpperation here^^ked at large, the Rtafon of that 
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Mcthqd will plainly appear •, for the Figures to the t^t 
Haod of the Line are omitted in that ^ort Method, 
and the Operation inverted, the laft particular Produ^' 
h^re being the firft in that. 

tg. Example^. Multiply 431,312 byat.j^^aod 
have only 3 Plices of Decimals in the Produft. 

^yhe comraiacd Way The comoion Way 

2St.$i2t 131.3121 

Moltiplier inverted ,23.12 ^1*32 



4626242^ 4626J242 

«3<3i2 %93^3 

%94 231312 

•4626 4626242 



• 4931-574 493\'57i\97^ 

20. Exdmpk ^. Multiply 432.12 by 0,785,^4 
have only the whole NMmbcrs in thfeProdud. 

By Contradion By the comnion Medioi 

O432.12 432i-i^ 

587.0 T he inverted Multiplier* .0^7 8 5 
30? 2 

ne Carriage j 
from the 4- 3 ^ ^ 



6o6q 
5696 < 

484 ' 



— 3391.2 i4 jg 

21. Multiplication of Decimals may alfp be con* 
framed, without inverting the Multiplier, by ^ 
following Rule, viz, The Multiplier and Multipli- 
cand being placed as in their natural Order, from 
^he Nlimber of Decimal Places in both the Faftors, 
deduft the Number of pecimal Places that you it»- 
tend to keep in the Produft •, and then cut off as 
many Figures as remain from the Multiplicandi 
counting^ from the right Hand towards the Left $ bur, 
if there Is npt ^ fyfficient JIumbcr of Figures in the 

JSt. B. As fottic Figured of the Prodn A ^rc omitterf /^ 
0i«i^ Cojpttaaioiis, tJi^ frodu^as ^^^ox be proifcd Vy ^^^8 

6u»theN«K-5t ' f 
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Muitiplicand, cut off the fiefeafrom the Mulfi^ijeV, • 
Then multiply the Figures to tht left of the One' o? 
Separation i by the firft Figure (to the right Hand) oi^ 
the Multiplier, remembering to add the Carriage 
that would arife ff6m the Multiplication of two 
Figures to the right Hand (which mufl: be alfo dbne^ 
in the MukipHcation by the other Figures ) and^t 
down the PtoduA. ^ . 

Secondly, in Multiplying by the fecond ^igiVe 
take in one Figure more of the Multiplicand •, and 
in this Manner proceed, each Tinie taking in one 
Figure more of the Multiplicapd, and writing the 
Units Place of each particular Producft diredtly un- 
der the Units Place of th^ fupcrior or preceding 
Produa. 

Nole. In Order to prevent forgetting what Fi- 
gures of the Multiplicand and Multiplier we are at 
*ny Time come to, it may be ufcful to dot as we , 

proceed: An Example j or two, will make this in- 
leUigible. 

22. Exampk I . MMply 54.321711 by 3.12321, 
and have only four Places of Decimals in the l^ro» 
duA. 

• Here arc 11 Decimal Places in both the Multi- 
pUcand and Multiplier, and we are only to have 4 
in the Produft, •.• we have 11 — 4 ==.7 Places to 
be cut off in the Multiplicand. 

514.3*21711 

. . • • . . 

3.12321 



5 = 5x1 
109 = 54 + 2, + I Carriage 
1630 =543 X 3, + I carried 

10864 =5432 X2 * ' 

543 2 2 IS 543 2 1 X I ,+ 1 for neireff Car. 
1 62965 ij=; 5432 1 7 X 3 

169.6581 , ^. 



23. Example 2. Multiply 43.212 byo.7^5, ao^ 
Have only the Integers in the Produft, ' * 

Y 4 Here • 



Merc being 6 Places to be - . 0143. 2 1 * 

cut off, and only 5 Figures ^ ^ 3 

in the Multiplicand, all the ^^g^ earried"^^^ 
five muft be cut off and one ^ :{:lcarri6d=30 

Figure from the Multiplier. '*^/'~ ^2 

33 



Whoever compares this Method of cJontrafting 
Decimal Mnltiplications with that before deKvefcd, 
will plainly fee, that they areinEffeft the fanle. We 
'have given both Methods, that the Learner make 
*Ufe of that which he likes beft. 



■ , pi , , I i ■> ■ II I' 



- C H A P. V. 

DivisioN^ ^Decimals. 

J4. T N Divifion of Decinlals, take the Divifb^ an4 

JL Dividend as whole Numbers, and divide a^ 

has been already taught in Divifion of whole Num-? 

bcrs-, but, if there are not fdmany Dedmal Places in 

fhe Dividend as there are in the Divifof, that Defeft 

is firft to be fupplied by annexing o*s to th^ right 

Hand of the Dividend ; in like Manner, if the Diyi- 

for, confidered as a whole Number, cannot be talceo 

once out of the Dividend, alfo confidered as i^i^holc 

Number, we muft firft add as many Cyphers i:oh) to 

the right Hand of the Dividend, as will make the 

Dividend, taken as a Whole, greater than (or atleaft 

equal to) the Divifor. ' And the annexing thefe o's 

does not alter the Value of the Dividend, as appears 

by Notation of Decimals; but only prepares it for 

the Operation. 

Having found how many Times the Divifor is con^ 
tained in the Dividend, both confidered as whole 
Numbers, we muft now fee, how many of the Places 
IntheOuotipit muft be Decimal Parts •, and this we do 
by the following Ruky viz. Mark off in the Quoti- 
tnt as many Places of .Figures for the Pecimal Part^ 

■' ' < ■ ■ ■ '"^ ^ ■ as 



pIVIStON of D^IMALS; Jf A 

^s there v:^ Decimal Places in the Dividend mpre that^ 
in theDivifor. The Reafon of which will eafilyapr 
pear -, fbr^ by Multiplication of Decimals, the De- 
cimal. Placfes in the Multiplicand flus the Decimal 
Places in the Multiplier, are equal to the Decimal 
Places in the Prdduft ; and, by the Proof of' t)i- 
vifion, the Divifor, multiplied by the Quotient, is 
^qixal tot^ie Dividend); therefore, the Decimal Places 
lA the Divifor flus the Decimal Pkces ip the Quo- 
tient are equal to the Decimal Places in-4hfi Di* 
yidend; hence, by fubtrafting the Decimal Places in 
the Divifor from bo^h Sides of this Equation, we 
have * the Decimal Places in the Quotient equal to ♦ 36. 
the Decimal Places in the Dividend minus th^ Num- 
ber of Decimal Places in the Divifor. 
' ^.;5. When it happens that there are not fo i5na* 
ny Places of Figures in the Quotient, found by th^ 
pi vifion, as there muft be Decimal Places in the Quo- 
tient, that Deficiency muft be fupplied by placing 
Cyphers to the rigljt Hand of the Figures. 

lSote>. If, after all the Figures in the Dividend have 

J l?f pi] taken down in the Operation, there be a Re- 

- m ainder, we may continue the Divifion by adding 

jCypbera, each Cypher added giving one Decimal 

..Place more in the Quotient. A it^^ Examples will 

\^itT explain this, than more Words. . / 

^^. Example!. Divide 763.2417 by 3 3.1 7* 

9984 
9951 



3317 

33J7 






26. 



t€. Example 2. Divide .0058i9:b7 .453. 

^.005819/ 



^53) 



la thifi R^m^j 5819 divided by ct^g in 2^; bttt^ 
fmce by the above Ruk there fanift tie thme Decimal 
Alices in the Quotient, W5 fadd t Cypher {o), on the 
ktfc Hind of 23, arid then, putt Jng the^ecimal Point, 
the Quotienftis ,023* Thefe two Eumpks are the 
Reverfe of two In Multiplication ctf Decimals. 

47. Mxaffipk 3. Divide 15.73 by 5172. 

Here, bccaufe we cannot take 3172; out of 1573 
once, place a Cypher on the right Hand -, then the 
Operation will ftand thus : 



trm 



28548 

18720 r 
, 1586a 

2860 

Here we may continue cm the Divifion nt PlctfWfe, 
by annexing an o each Time ; but^ firft^ we miift take 
Notice, that the 4 in the Quotient muft be .004; 
bccaufe, at that Time, there were three Places to be 
cutoff. 

a8. Example 4. Divide i by 3. * 

)i .0 / C^c. ad infinitum. Hence it h 

g\ ^^^ evident, that fometimes it will 
10 hi^ppen, that we cannot get 

g the exa<a Quotient by Divi- 

' — jr~ fion of Decimals. However^ 

the Divifion may be continu- 
^ ed, till the imperfeft Quoti- 

' "^ cnt may differ in Value from 

,Ae Troth, left than any affign^ble Quantity. 



CoMTiiActiwiSLfeDiviiion ^Decimals, 0i^ 

99. JSxi»»^5. Divicic3.4i72 by.34i7!j. - 

o 

That 3.417? ^ -3417^ — i^<^> Ss alfo plain from 
Notation ; for it is evident from that Ruk^ that 3.41 72 
\fi 19 Time? •34f7a- 

30^ Exan^k 6. Divide ai by .54. i 

) 21.00/' -• i ' 

^16 \40.7407, &?5. continually 746 

^ infinUum. * ^ 

400 

378 . 



220 

2l6 



400 

378 



22 



We have here made Ufe of the long Method of 
|>ivirK>n9 becauie we would be undefftood by fuch 
peirfons $ks know no other Method. 

3 1 . We Ihall now proceed to the moft ufeful 
Contra£kion in Divifioh of Decimals^ viz^ When 
}t is required to divide by 10, or 10O9 or 10005 ^c% 
it may be done by^ only removing the Decimal Point 
as many Places to the Ijeft Hand as the Divifor coiv^ 
tains Cyphers. 

32. Example. 543-17 Divided by ioois = 5.43i7t 
found by only removing the Decimal Point- 2 Plaqes 
to the left Hand* ThrReafon is evident,, from the 
J^ature of Notation of Decimals. 

33. This may alfo be applied to dividing by any 
JJuipber of Tqis, Hundreds, or Thoulands^ &fr. 
Example. Div^e 316.4 by 50 : Firft 316.4 divided 
by ID, by removing the Pointy is 31.64 5 but* fince 
we are to divide by 5 Tens, the Quotient muff be 4 
pf 3(1* 64 s;b 6.528 ;?: the Qttotientriexjuii^ 
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Reduction of Pecimax^s^ 



CHAP. VI. 

^^^^REDyCTlON g^VuLGAR FRACTIONa 

to Decimal prui^ et contra,. 

34. Cafi I . ^Tp^O reduce a Vylgar Fraftion t;Q its 

JJL equivalent Decimal Fraftion, (or 
ficar it, pivide the Numerator by the Denoininatorji 
by Divilion of pecimals**. ' 

35. Example I. Change 4^ into a Decimal Fradtiqn,, 

''O24O5 ^fver^z^.25. 

60 
6ft 

j6. Example z, Change 4 into a Decimal Fra^aion, 

3) of -33 Here it . is evident there will al- 
-' '■' ' M ^ ,' ways be '? remaining, and -.- thiq 

lo exaft Value of 4 cannot be ex-r 

9 preffed ^yapecimalFraaion,but 

may be expreffed nearer than any affigned Quantity, 
^or 4- = •33333333* ^^- ad infinitum. " 

In Decimal Operations we omit taking Notice 
of the Remainders, as inconfiderable/ 

27. Example 3. Put 1 5 j. 6^. 4 into the Decimal of 



* This Rule may be demonftrated Algebraically thus : 

merator 



ptt t be^any Vulgar Fraaion, iz=the Decimal Nu 



^SWcd, then, per Notation of Decimals, " = ^ , 
..-.:.- m 1000, fcf/. 

• 1 • S^* multiplying by «, we get a = *__^^ this multi- 
t I s6;^lfed-bjr. :i600, eft. gives « x looo, &f^. = f rf«,. which, dj, 
t . • io|^]g5^y ^»4 giv^- ^l2^lJ^^ t d. ^ E. A . 



R£l!)trCTION of t>£CIMALSr 

Here follows the Operation : 

I /. = 20J. ^ . \^S\ iSflf. ^ 

X 12 ' X 12 






240 

X 4 



186 

4 



'^ 



I /.=:96o Farthiags. 745 / i f r 

t= the Earthiiigs in 15;. Sd.^', *.* 15^. 6d. -^^ in dit 
Fra^on of a /, is ^44, which we muft .now poc iht^ 
a Decimal Fradtion thus : ■ , , 

96|o)745-o(-776o4i 

672 . 



730 
67a 



■ 580 
576 . . 






5.84 



160. 

96 



Artfwer . 7 7^04 r very hear the 
Truth, differing from Troth 
only 64 , . . 

96000000, for 

64 

.776041 + — r is the . 

64 96000000 

exaifi Quotient; whence it follows, that if, wheawe 
have carried on the Divifion fo far as to produce 5 or 
6 Places of Decinmals, there i^ ftill a Remainder, that 
Remainder may be omitted, as too minute tQ caufe 
any Error great enough to make it regarded, in the 
coninton Purpofes of Life. " 

28. The Reafon of this Cafe n^ay be eafily Ihewn, 
incfependently of Algebra ; for our adding Cyphers 
to the Numerator, and dividing by the Denominator, 
is in EfFeft the fame, as multiplying the given Nu- 
merator by 10, or ioo, or looo, (^c, and v the 
Quotient will be 10, or 100, o: jcoo, i^c. Times 

as 



S3S 






ds much as it would «herwiie hare been, W \ 
the Numerator will be increafed in the fatxie Fropo^ 
tion as the Denominator^ that is, as. the given De 
nominator is to its Numerator, fo is the Decims^ De 
nominator to its refpedive Numeratbr ^ • and^ confe 
quently, the Dedmal Fradion thus found (if there U 
I • jj 2^ no Remainder) will be equal to * the Vulgar Frac- 
tion given. ^ E. D. ^ 

39. Cafe 2. To chan^ a Decimal Fra£HcH^ Hito ^ 
Vu^r FraftiOB. This is done bf mhf vmdog ths 
Decimal as a Vidlgar' Fra&ioa, by writing down its 
Denominator ; which Fradion^ lb wfittCDy ma)? be ab* 
breviated, if it is not in its loweft Terms;. 
• 40. Example. Change .25 into a Vulgar Fraction. 

Firft, .25, written as a Vulgar Fradtion, is -AV^: 
by Abbreviation 4-9 found by dividing bCfth 25 and 
100 by 25, the Quotients being 1 and 4 relpcdivelyj 
which, it is manifeil, is the true Anfwer, for, as i is a 
Fourth of 4, fo is 25 a Fourth of 100. 

41. Cafe^. To find the Value of a Deoi^mal Frac- 
tion. Midtiplyfaf theNuznberof Units in^ the next 
]bwef Dcttansaaaodbn. 

42. Example t^ What is the Value of .77604 J ? 

.776041 



i/.a 



20 Shillings 



SfaiUings 15^.5:^820 
I Shiiit^ J, =12 Pence 



mmi^tl^mmm^amm* 



/. 



Pence 611*249840 

4 Fasfihlngs' 






pi III! ■.■I , 



Fatthings o|:.99936o 
Anfwer i^s. 6 d.^ very near^ being but ^rA^^ 
»-Faffhir^ too vmdk 



t • 



ii t: 



4J« 



_-^ 



43. jEif«ii!jp& a. What is the y?flu« (^ ^9^^$^^ 

of a C? " " \ * .. 

t C. » 4 Quartcn 



•^■4iiiVM«MW«*B«tfhMI| 



Qfs. 51.7 2 765* 
iQr. 1= 2816 



■»i ■ ■ m ■ 



5Sai2i6 
H55304 



^a 



I62O1.374256 

lib I s i5 



^^km 



224553^ 
374256 

«iz. 51.988096 

I 16 , 

5^28576 
988096 

Drartis 1 5j. 809536 
Anfiw«r 3jri. 2olfc. 5^. r5(/fi'. .80953$ or ^^qrs, 
aotb. 6^2^ nearly. 

We oeed fay aothing concerning the Realbn of 
thefe Operations, it being manifeft. 

44. Cafe 4 To reduce a Vulgar Fradtion into a 
Decimal one, fo that the Decimal found, though it 
be not exaft, may yet want lefs than any alTigned 
Fraftion. — Reduce the Vulgar Fraftion to a Decimal 
Fradion by Caji ly carrying on the Divifion, till 
there are as many Decimal r laces in the QtfQtiont^. 
as the Deaominator of the aiTigned Fraftion has Fi- 
gures> * ' 



45^ 



-a 



w ' * 

g^& Redvction of Decimal FRACTidkS. 

45. Example. Let it be required to reduce 4 tb 4 

Decimal Fraction, fo that the Decimal Fradton-idy 

not want -^^ of the true Quotient. 

3 2.0/ '666 The Denpminator of the afligned 

-/ 1 8 V Fraftion has three Fibres, and •/ 

■ ^666 is the required Ahfwer, ac- 

20 cording to the above Rkle ; and it 

18 is evident, that '666 does not want 

m .^p5t of the Truth ; for it wants only 

20 \ of an Unit in the laft Place of De- 

18 Cimals, viz. 4. of TTrry = -jwe-i 

■ ■' which it is manifeft is left than ^» 

2 
• 46. The ReafonofthisiJi//(?willcafiIy appear thus: 

Let a = the Number of Figures in the Denominator 
of the affigned Fraction ; ^ n the Divifor, and » =;: 

the Remainder ; then it is plain, that -1 is a (proper) 

Fradtion of an Unit in the laft Decimal Place, whidi 

Unit is in its real Value ■ .. ' . , r-» which is lefs 

' I with ay OS 

than the affigned Fraftion -, (becaufe this Denomina- 
tor is greater than that of the affigned Fradion, and 
the Numerator of the affigned Fraction cannot pof* 
fibly be lefs than that of this, which is i.) Confe- 

fluently ", of — r-r r n^wft be^lefsalfo, for it is 

^ ^ a 1 wxth a^ o s 

kfs than ■ . , r-. 

I with ^, OS 

47, Reduftion of Decimals admitting of ibmc 
Compendiums, we Ihall now proceed to give the moft 
ufeful ; and firft, by the Help of Decimal Tables, 
fuch as the following, the Reduftion of M^^ney, 
Weights^ and Meafures will be much facilitated : Aif 
to the Method of conftrufting thefe Tables, who- 
ever is acquainted with what has been already treated 
of, cannot be ignorant of it -, for which Reafon, ^^ 
Ihall omit giving needlefs Directions* 



the Tables; 



Tabic I. of MoMy, 
I /r the Integer. 



Farthings 
3 

Ml 



Pence 
I 

2 

3 

4 

5 
6 

7 
8 

9 
II • 

ifc— — III II ■ ^1 

Shillings 
I 

t 

3 

4 

6 
6 

7 
8 

9 
lo 

XI 
12 

13 

14 

•I 

16 

'7 
18 

'9 



•O6IO416 

•0020835 
'003125 



•0041666 

•0083333 
0125 

•0166666 

•0208333 
•025 

'O291666 

■0333333 

•0375 
•0416666 

•0458333 



•05 
•I 

•15 
•2 

•25 

•3 

•35 

•4. 

•45 

•5 

•55 
•6 

•65 

•7 

75 
•8 

•85 

•9 

'95 



Table 11. Troy Weight, 
t Ounce the Integer. 



33? 



Grams 
I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

t2 

J3 

14 
»5 
16 

17 
18 

*9 
20 
21 

22 
23 



•0020833 

•0041666 
•00625 

•0083333 

•0x0416^ 
•0,1 25 

•0145833 

•o 1 66666 
•01875 

•0208333 

'02 29 1 66 
•025 

•0270833. 

•029 1 666 
•03125 

'°333333 
•0354166 
'°375 I 

•0395833 
•041 6666 

•04375 

•<^458333 
•0479 ' ^^ 



The Table of Penny- 
weights is the fame 
as thcShiUings in the 
Money Table. 



33* 



Decimal Tables* 



Table III. AvotrdupoiS| 
Weight, I tb the Integer. I 

Qrs. of a 
Dram. 



I 

2 

i 



Drams 
I 

2 

3 

4 

5 
6 

I 

9 

io 

II 

12 

15 



Ounces 
I 

2 

3 

4 
5 

... 7 
8 

9' 

lO 

~ 11 

12 

13 
, 14. 

■ '5. : 



•00097656 
•00195313 
'O029296 



•00390625 
0078125 
•OI171875 
•015625 
•01953125 

•02 3-43 75 

•02734375 
•03125 

•03515625 

•0390625 

•04296875 

•046875 

•050781 15 

•0546875 

•05859375 



^■^" 



•0625 
•125 

•1875 
•25 

•3125 

•375 

•4375 
•5 

•6875 

75 
•8125 

•875- 
'9375 



TaWe IV. Avinrdupois 
Wcigjitj I C the Integpr. 



MWi*i*«a 



Pounds 



0005580 
0611160 

•00 1 6741 
0022321 
•0027901 
0033482 
•0039062 
'0044642 
•0050223 
•0055805 
'0061383 
•0066964 

•0072544 
•0078125 

•0083705 



•^mmmd 



•0089285 
•01 78571 
^0267857 
•0357142 

•0446428 

•0535714^ 

•0625 exadu 

•0714285 

•0803571 

•0892857 

0982142 

•10714*8 

•1160714 
•125 exaft- 
^1339285 
:i42857t 

Ki5>785? 

•160714* 

l*^! 6964^4 

;i7857l4 
•i875;cx, 



Pounds 

HZ 

27 



t)£ciMAL TaBLES^J 



539 



•t 964285 

'^053571 
•4142857 

•1321428 
•14107 14 






Quarters 

I 
2 

.3 




Table V. Long Mea- 
fofe, I Foot the Integer. 

. Inches 



t 

3 

4 

5 
6 

.7 
8 

10 
It 



•0833^33 

'i666666 
•25 

•3333333 
'4166666 

•5833^33 
6666666 

\'75 

•8333333 
•^166666 



II irn » 1*^— h 



Table VI. Cloth Med- 
fure, I Yard the Integer-. 



Nails 

I 
2 

3 



Qrs» Mof a 
^ard. 

•'■3v 



•0625 
•125 

•1875 



'^5 
'5 

75 



Table VII. Liquid 

MeaFure, i Gallon 

the Integer. 




•CJ3125 
•0625 

'P9375 



•'25 
•^75 

r 

5 
•S25 

'^75 



ihi* 



Table VIIL Dry Mea- 
fure, I Qr. thelnte^r. 

r ^ i ''-li r m-At II 




•0015153 
•003906 
•005859 



•0078125 
•015625 

Pecks and Bufhels, the 
fame as Quarters of 
Pints, and JPints in Li^ 
(fiiicj lyicafure. , 

Table IX. Of Time, i 
Ycaf (of 365 Days) 
^ ^ , the Ir^eger* - 

Days . 

•002739720 

•<5f 547945^^ 

l-co82i'9i7b 



Zz 



t 
2 

3 



340 



Days 

• 4 

5 
6 

7 
8 

9 

lO 
20 

30 
40 

60 

70 

80 

90 

100 

200 

300 



•010958904 
•01369863 

•016438^5^ 
•019178062 

•02 19 I 7808 
•024657534 

• • 

•02739726 

' • • 

•05479452 

•O82I9I78 
•10958904 
' 13698630 
•16438356 
•I9I78062 
•2I9I7808 

•'24657^34 

• . 

•^7397260 

1-54794520 
•'^2191780 



Decimal Tables^, 
I I Minutes 

8 

9 
10 



Tabk X. Of Time, i 
Hour the Integer, or 
for Minutes of Mo- 
tipn, l^c. I Degree 
the Integer. 



Minutes 
I 
2 

5 
6 



0166666 

'033333$ 
'05 

'0666666 

0^33333 
•I 

•1166666 



20 
30 
40 

50 



Seconds 



V 



■»333333 

•»5 

■1666666 

• 

•3333333 
•5 

•6666666 

• 

•8333333 



I 


•0002777 

• 


2 


•c*oo5555 


3 


•0008333 

• 


.4 


001 in I 


5 


•0013838 


6 


• 

•0016666 


7 


•0019444 

• 


8- 


•0022222 


9 


•0025 


10 


•0027777 

• 


20 


'0055555 


30 


•0083333 


40 


•01 1 1 1 i^t 


50 


•0138888 



JtABh E. 
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A"TAB L Ej fliewing the Number of Days, from any Day 
ik any Month to the fame Day of any other Month. . 



^rom I Jianuary [February 



To % 



•i^eb. 3 



I 



Mftfch59 



Aprii 90 



May izo 



June 191 



\ Aug. 212 

m ■ 

Sept. 243 
. Odt.273 

Nov* 304 



Marck 28 



April ^9 



May 89 



June'i20 



July 150 



Aug. 181 



^^ept. 2 1 2 



Dt\* 242 



^ov.«73 
•^ec. 303 



J aiK 3 34 
^eb. 365 



I Maich I April | May 



April 31 
May 61 



June 92 
July 122 



Aug. 153 



Sept. 184 



OA. 214 



Nov. 245 



Dec. 275 



•Jan. 306 
Feb. 337 
March 365 



May 30 
[ane6i 



July9i 



Aug. 122 



Sept. I $3 



Oa. 183 



Nov. 214 



Dec. 244 



Jan. 275 



Feb. 306 
March334 



June- 3 1 



June 



July 61 



Aug. 92 



Sept. 125 



Oa. 153 



Nov. 184 



Dec. 183 



Dec. 214 



Jan. 245 



Feb. 276 



M*rch304 



April 335 



April 365 (May 365 



July 30 



Aug. 61 



Sept. 92 



oa. 122 



Nov. 153 



[an. 214 



Feb. 245 



March 27 3 



April 304 



May 334 



June 365 



trom I July. \ Augoft 



Aug.' 3 1 
Sept.' 62 

oa. 02" 

Nov 



123 



Pec. 153 



TVx < 



Jan« 184 



:rr^ 



Feb 215 



March 24;^ 
April 274 



May 304 



J"^e3S5 . 
July 365'' 



:>ept. 31 



oa. 61 

Mov. 92 



I3ec. 122 



Jan. 153 



Feb. 184 



Ma)ch2l2 



April 243 



May 273 



June 304 



|uiy 3H 



Aug. 365 



Septem. | Oaober | Novem. | Decern. 



oa. 3 1 



Nov. 61 



Dec. Qi 



Jan. 122 



•^•^^ 



Feb. 153 
March 1 8 1 



March 15 1 



April 2 1 2 



May 242 



June 273 



Jiily 303 



Aug. 334 



Nov, 3;! Deu.30 J»n. 31 



Dec. 61 



Jan. 92. Feb. 92 



Feb. 123 



April 182 



May 2 1 2 



June 243 



July273 



Aug. 30 4 



^fPiiiii 



Sept. 365 Oa. 365 IVov. 365 



Jan. 61 



March 1 20 Apt il 121 



April 1 5 



May i8i 



June 212 



July 242 



Aug. 273 



Sept. 30 4 

oa. 334" 



Feb. 62 



March 90 



May 151 



Jui.e 182 



July 212 



Aug. 243 



Sept. 274 



oa. 304 



Nov. 



335 



Dec. 365 



Though this Table is not a Decimal One, yet its Ufe is fuffi- 
cient to apologife for our Jnferting it here. 

N' B. As this^T^W^is made for fuch Years as have 365 
Days, when it is Leap- Year, and the Month of i^ip^r«^;3f 
comes in, we muft add i to the Number of Days found by 
tliis Table. 



JU." 



43, 



34^ Reduction vf Decimals iy Hei-p of Tables. 

48. Ctf/^ 5, To put Money, Weights, andMea*-' 
fores, into Decimals by the Help of Tables. This i* 
beft Uluftraced by an Example, Let it be reqiwedto 
put igs. 6d.\ into the Decimal of a £? 

f 15 Shillings ^s^ .75 
By Table ift. \ 6 Pence x: -025 

^ I Farthing =5: .0010416 = 



•••i 



Hence 15J. 6i. ijr. sc .7760416 of a ^f, 

Sctyirt. 37^ 



*»-r 



49. C<?/^6. To find tli^ Value of a Decimal part of 
Money, Weight, pr Mcafurc^; by the Help pf De- 1 
cimal Takles. An Example ^ill fixew the Method bet- . 
ter than a Multitude of Words. E^amflti^ What is 
the. Valye of .93 19^ 3 of a G ? 

3jrj, » -931913 

•75 



Remaiw .1810130 
Py Table 4th slo», ;=;. .<7857i4 

• t • i 

■ " ■■ "" ! " ' 

i R^majns .0033416 

6^5. SB .O03J482 

Hence it appears, that .9^1913 pf i C. is very 
nearly =: 3 jix -aolb . 6^», ; 

50. Cafe 7. To find the^ Value of any Decimal of 
a /. without out either Si^ahtfs or Feiv 

Hexe we only confider tl^ firlt tlvee Figures after 
the Decinial Pointy rgeding the othjers as inconfide- 
rable in common Affairs. We mentally multiply the. 
Figure which ftands in the firfl Place after the Point 
by 2, and the Produft will be the Shillings, if the 
Figure in the fecond Place is not 5 or greater j but, 
if it be 5 or greater, then i is to be added to the 
Number of Shillings already found, for the Number 
of Shilhngs required. Theh take the Excefs of the 
Figure in the fecond Place above 5, or the Figure it^ 
ielf, if it be not 5 ; and this Figure, confidered as 
fp many Tens as it contains Units, together with the 
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Figiife in the thirf Place, confidcrcd as fo many Units, 
wiJl cxprefs the Value of the remaining Part in Far- 
things^ if it be not above 14 ; but if the Number is, 
or exceeds 25, one Farthing muft be dedufted. And - 
Aus we fhali obtain the Value of the Decimal, true 
to a Farthing -, which is fufficient for moft Purpofes ^ 
ci Life. • 

51. E9Mmpte t. Whatis the Value of .776 of a/? 
Here, the Figure in the firft Place 7 )t 2 = 14, and 

14+ 1 (becaule the Figure in the fecondPlace is great- 
er than 5) hzsz 1 5 Shillings. Now, the Figure in the fe- - 
cond Place being above 5, its Excefs is 7— 5=2, which, 
being placed on the left Hand' of the Figure in the 
third Place, is 26 ; but, this being above 25, wc deduft 
I, viz. 26 — I = 25 Farthings = 6d :i, and fo the 
^hole Value is 15/. 6d. -^^^y "^^r. 

52. Example i. What is the Value of .545833 of 
a/r . * 

HerC)" taking only the three firft Figures, we have 
w 545 ; sind 5, the firft Figure, x 2 = ro Shillings ; and 
the two lift Figures are 45, from which dedufting i, 
we have 45 — i =44 Farthings = 1 1 i, and fo the 
given Decimal := ioj. 1 1 ^. ferL 

53. The Rcafon of this Rule may be Ihewn a$ 
follows : Firft, a Pound Sterling being =: 20 Shil- 
lings, TrVr of a j^ = 2 Shillings 5 *.• twice the Figure 
In the firft Place (or Place of Tenths) is Shillings. 

Secondly, ^4^^ is by Abbreviation ±= ^ == i Shil- 
ling, ••• 5 in the fecond Place (or Place of hundredth 
Parts) is = I Shilling; and therefore, if the Figure 
in the fecond Place is fo great as 5, one Shilling muft 
be added to thofe found from the firft Figure. Third- 
ly, fince 5 in the fecond Place is = i Shilling zr 48 
Farthings, it follows that i in the fecondPlace is= 9 
4 Farthings ; f for as 5 : 48 : 1 1 : 9 4*0 which, to avoid 
Fraftions, we V^ll 10 -, Xow^ 10 being ^ of a Farthing 
upon 10 too gfeatj-^e Ruleyf\\\ require a Correftion, 
and, what the Correftion is, (hall be (hewn prefently), 
and therefore, the Figure in the fecond Place, if lefs 
than 5, or the Excefs above 5, if greater than 5, is 

Z 4 ' (;oii- 
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- confidered as fo many ten Farthings as it contsuns 

Units. 

Fourthly, one in the third . Place, by Notation, 
being =5: -i4-7nr.of a £^ and i Farthing being ::;=T-«Tr 
of a £y the Figure in the third Place will be nearly =3 
fo many Farthings, bui fomething lefs, viz. -J-ra- "^ 
T.^^=(by Subtradbion of VulgarFradions)Tnr5wa-=> 
by Abbic\ iation, ^ .^ ^ a o of a Farthing too little j and, 
fincc the Figvue in the third Place cannot be greater 
than 9, 'the Error, occafioned by taking the Figure^in 
the third Place as Fardiings, can never exceed ^^^Trry 
of a Farthing;, and therefore may very juftly be omit- 
ted, as not wortla Correftion. . 

Laftly, we now come to the- Corrcftion abovc- 
^runtioned, where we have Ihewn, in the. third Part of 
this Article^ that, though we con,fidercd the Figure in 
the fecond Place as fo many ten Farthine, yet each 
Unit in that Place was but 9 4 Farthmgs \ and fg 
make it 4. of a Farthing upon 10 top greaft,; '//aSr ^^ 
^ Farthing : 10 11 i Farthing : 25 Farthings 5 hence, 
if the Farthings amount to 25, the Error would be 
a Farthing, for which Rcafon,. we, have dire&ed \a 
Article c^o. 10 deduft i Farthing, when their Nuipbcr iJ, 
pr exceeds 25. And now we have (hewn the Reafon 
of all the Parts of that compendious RmIb. 

54. Cafe 8, To put Shillings, Pence, and Farthings 
into the Decimal of a Pound Sterling, without cither 
'labtes or Pen^ true to three Places of Decimals. 

The Rule. Imagine a Nought (o) on the right 
Hand of the Shillings, and then take the Half, 
which Half, if but one Figure, is loths; if of 2, \% 
looths •, and the Decimal thus found will be the Va- 
. Iiie of the Shillings in the Decimal of, a^. This 
being done, turn the Pence and Farthings into 
Farthings, and take them as Thoufandths of a ^ ; (re- 
.niembering, if they amount to 24, to add i) and the 
Decimal ot* the Shillings, and of the Pence and Farr 
things, being collected together, will be the Decimal re* 
quired. 

^ . .55- 



[ 



* SS'' Example 1 . Find the VaUie of 15^. Sd-^in the 
Pecimal of a /], to three Places of Decimals. 

FiriV, 1 5 Shillings, with an o on its right Hand,, is 
1 50, Half cf which call .75. And 6^^=525 Farthings^ 
which being above 24, we add one, calling it 26 Far- 
things, or .026; and .75 + .026 = .776 for the De- 
cimal required. 

56. Example 2. Put los. 11 d. into the Decimal of 

Here, loi, with an con the Right, becomes 100, 
Half of which is 50, which is 10 j= .50 of a^. 
And lid being = 44 Farthings, and 44 -4" i (^* 
caufe above 24 is) = 45, which is iid zn .045 of a 
j^, and confequendy losiiji ?s .50 4- .045.^.54$ of 
a £^ true to three Places of Decimals. 

The Reader, by comparing thefe Examples with 

' the Examples in Cafe 7, will eafily fee the Reaibn f£ 
thefe Operations 5 this Caffhtmg only the Reverie of 

• that. 
. t 57. Having now given the moft ufefiil Cafes ofRe- 

" dafkfQo, fuch Readers as are well acquainted with tbem^ 

. will find very little, if aiiy Difficulty, in applying De- 
cimals to any Rule of Arithmedc. However, for Ex- 
an^i Sake, we fhall proceed to apply Decimals to a 
fewof themoftufefuliJiir&j. * 
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CHAP. VII. 



Of the AppLicATiaN o/*Decimai.s 1o tbf 
Rule o/" Three Direct. 

58. \ Few Examples will plainly (hew the Method 
jr\ of applying Decimals to this Rule^ without 

the Help of any forma} Precepts. 

Example 1. What comes 6C. iQr. 14. to, 'at 
2£i6sperC^ ^^^^. 



Solution. By Reduftioii of Decimals i Qr. 1 4,te, ia 
the Decimal of a C9 is 3= *375 of a C. very aear, and 
fi>6C. I Qr/i4tb 2s^.375C; and 16 j, in the De- 
cimal of a ^ a . 8, %tid\2li6s:s:%.%C'. Hence 
the Stating wUl be, 

,,C. ^ C. 
if J -r 2,8 1:6.375 

51000 
.12750 



or6or7) ijr^ 171. 

See tUs worked by. commoa AAtJmxesxy Artido 
ipi.of thefirftEffay. :. . 

59. Exaa^k %. What come 7 Yaicb of Lianeii 
tti^ ac 2i I di- per Ell? 

^ ' • - -Yard 

An Ell is I 4, which in Decimals is 1. 2 5;. and 
2 J li 4,^n the Decimal: of a^, is = •106246, 
^Jacnce theStatiog isjf 1:25 Y***: o-i;o6249 1:7 Y^ 

... ,^ 7. 



•* V 625 . . A -5949 



^»>»", -5949 of a ;C ■ 1187 

5= (by Redu(5tion of De- . 1125 

cimajs) 10s 10//4. See — gT^ 

tKs folVed by common * qT 

Arithmetic in Jrt. 1 02. -^ 

in the firft Effay. . '243 



1125 
118 



. 56. Exaafie * 3. , 

A Mayfepole^there was, whofe Height I would knowj 
The Sun Aiming clear ftraight to work I did go : 
T i^r S °* ^'^^ Shadow, upon level Ground, 
Juft fixty-av« Feet, when meafiir'd, I found : 

A 

^^^'l^'^'" ' ^^^^ '^^ ^^ propofed in one of the 
A^nill,^ Eater tcanmms for the Yew 171 1^ * "= ^' """ 



A Staff I had there, juft five Feet in Length \ 

The Length of its Shadow was fou j Feet one Tenth: 

How high was the May-pole, I gladly would know ? 

And it is the Thing you're d^w'd to fliew, 

Sobttim. It is evident, that if there are two F^oles 

ftanding upqght on the GrQun4> and their HM^t^ 

be as 2 to I, their Shadows muft alfo be as 2 to i ; 

for a Pole, beii)g twice as high as anothciv muft ccr^ 

talnly caft a Shadow twice as long ; Aad» if the Ratip 

0/ their Heights be as 3 to 1 , that of their Shadoinrs 

will be as 3; to i, or in the fame Ratio with their 

Heights, for the above RcafcJn, ^c. Confc^ucntly» 

as the Length of the Shadow of any Thins is to itSr 

Hjgight, fo is the Length of the Shadow of ahy ot^et 

Thing tp its Height. 

Hence the above ^eJHon may be ftated thu3 ; 

Sli^dow Height Shadow 
Feet Fc«. Feet 

5 



\>sp5'^{l9'^^H very 
yj/287 V. -neap 



380 

360 

■f I -^ II < 

. HP 

,/lnfwer. The Height of 280 

the May-Pole was 79-2683 ^ 24^ 
Feet, whij:h is 79 Feet 3 340 

Inchf^ aiid a littlt mojt. . 328 

12 
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- c HAP. vin; 

• •• " . ■ 

' Fej-lowship. ./ •/ 

^i.TpfELLOWSHIP fliews how to.dmdo a 
; • Jj 'Number into any Number; of p^rts pro-- 
portionaltcfothet" given tf umbers... In Vul^ir A^i^^" - 
mtitic, We gave a Definition not fo general as this. 

• 6i\ As the' firft and feifond Terips continue the 
fanle'ih ail the Statings,\it will, be manv Times the 
ihorr^fi* Method of .^(?/«//^;? to divide the lecoridTerm 
by tHe firft, arid refervc the Quotient as a. common. 
I^dmtier Which," being Teparately miultjplied by the 
third Number of e^ch Stating, wiirrgiye. the An- 
fwers for each refpeftive Stating*. 

63. Example. 'Sa^pok 4 Mcn,\^, R■'CyZxy^lK 
trade in Company 5 k put in ^£^ 5, i6£", G^is^'^ 
andD, 18^. ioj; they gainedv^^O;^. i5J;Whatwaa 
each Man's Part } 

• Spluiu?}t. Firft 504-16 + 25 + 18.5=; 109. 5/=the 

whole" 5fpck put in ; hente the Statings would ftand 
thus:- " ^ " 

As 109.5 1 20.75 II 50 : y^j Share, 
109.5*. to.75 :: 16 :5V Share. ^ 
ax>9.5* :.. 20.75 .:: 2.5 :Cj Share. 
109.5 : 20.75 jri8.5:D*>Share. 

Now, -ao^«5 -7-^109.5 r^ .189497 ='^tIie.c;omm6iv 

Number^ .^ Hence, .i89497**x 50"=: 9.47485 =: 
^£' ^s gd i zc A's Share. And .189497 x 16 =; 

•3- 



/ > .' 



* The Reafonof this will eafily appear,for, if four Quan- 
tities, <7, b, r, d, are proportional, that is, zs a : b :i c ; dy 

•i.iS6.tben d =*— , but — t-x ^5 v - >c c=+ rf. 

t 1.600. : ^ _..:.. v. . *-,v. :■: ;o: 

J I.2J. 
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Simple ;I«TERBST ifDzciMAts.i ,34a 

C' £» s. dt > . 

3.031952 = 3 o 7 4fiVSharei and ;i 89497 x 18.5 

£' £' f' d. 

= 3-505^94-5 = 3 10 I T nearly =DV Share-, and 

" •■ t, . ' I. s. d, 

• 189497 X25;5i4,737425=;: 4 1 4 8 ^ = Cj Si^ci^ 

Aadi>foi;Proof, 9.474850 + 3,031952 +4,737425 
+ 3^505^45 =? 20.749921, which is very nearly =, 
20.75 the whole Gain. 
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C H A ft IX. 

Simple IjIterest. 

e+ZTpO (Hid the Intereft. Adf^iltiply the Principle 

Jl^ by the Time, and that again by the Rate ; 

-the laft Produft will be the Intereft required* A 

Year being the Integer for the Time, and one Pound. 

the Integer for the Money*. . 

6^. By the Rate, in the laft Article^ we would be 
underftood to mean a hundredth Part of the Rate 
per Cera, per Annum j or, which is the fame Thing, the 
Intereft of il per Annum. Thus, if the Intereft of 
100/ for I Year be 5/, that of 1/ for the fame 
Time is .05 of a Year-, and, if the Rate^^ Cent, per 
Annum be 6 /, that of i / for a Year is .06, ^c. for 

as. 

• TTieReafon of Ais Rule will plainly appear thus: Letr 
2r the Intereft of lOO^ for i Year j /= the Time in Years, 
p = the Principal i then by fiveNumbers (in conunon Apth- 
tnetic) the Numbers will ftand thus : 

^^^ \^^^^ • '^l Here the Blank falls under 

the third Place, and %• ^ — = the Intereft = # / x 

100 '^ 100 

(for by Multiplication of FrafUons — x :=zL — ;} which 

is the fimt as the above Rule. S^ E. P. 
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as too/: 5/ :: i/:o.o5/i and as 100/: 6/ :: 

I / : 0.06V. tsf<?. 

66. Example. What is Ac Inttreft4io/io/ for x 
Ytar, and 40 Days, at 5/^**" Cmt.fef Jt^nek* - 

Solution. Here, the Intereft of loo/ for -a Year 
being I /, the Rate U .05 of a/; iSkl, th* DsCknal 
of 40 Days being . 109589, tlie Time exprefiM Ded- 
mally is t Year 1. 109589: Hence by iheabote l&ife, 
1.109589 X 410.5 X.05 = 41.7743 /rr^ sst itl lis 
5i-J.. See this worked by common Arithmetic in the 
^EflSiy, Chap. si. 
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CHAP. X. 

Compound Imtbrbst. 

67.1[^AISE the Amount of 1/ forond Ycir (at 
J\ the given Rate of Intereft) to the Pow6r 

ivhole Index is exprefled by the Ttnie^ And thisPa#' 

er, multq>Ued by the Prtncipaly will gire the required 

Amount*. 

68. Exaimple. What will zioh ys 6d anfiountte 

m 3 YeafSy at 5 per Cent, per jhmum i 

Seliiim. The Rale per Cent, per Annum beiiig 5 A 

the Amovmt of x / in one Year id^ 1.05/; (if k had 

been 

. * To (hew the Reafon of this Rule : Let a = the 
Amount of i^ for 2 Yeanr« It b evident, that as ij^ t its 
Amount in i Year :: any other Prtncipal : its Amount in the 
fame Time : Hence, fince ii may be Confidered as the Prii>- 
cipal for the fecortd i car, it wiuSc^ as i : tf :: <7 : i^=:th6 
Amount in two Years ; and now €P- becomes the Principal 
for tite third Year^ V 2nsi t i a w d^ \ a%z=z the AmouWt cf 
x^ in 3 Years, ^c, hence the Amount of i^ in f Years Will 
be exprefled by 0^% tfrnl, puttmg p:=±^Sit ri#^eh FiMbi^^ 
it w plain, that as i^\ the Amount of i^ in any Time^ 
<^»nf other Principal : hs Aitiount \a the fame TiiRler^'!Jr 
rh^uh}M /> : "^ X i^ = the Amount required* S. E. D, 



hten 4 1 per Pi9tt per Jmum^ the AxT«mntGi 1/ would 
have been 1,04/ j if at 6/, the Amount would be 
t.o6ty (:fc.) Hence, by Ae above Ruky i .05 /.mult 
be raifed to the third Power, (the Time being 3 Years.) 
Now i.Of; X 1*05 X 1.05 =5 1.157625 :sz 1.05 riuied 
to^^ thBtdP^wtr SB the Amount of li in.thfee 
Yejip j,\- i.i57625-^> 210.375 (the Principal ex- 
pre^ed Decimally) =^43 .53537.3c 243/ 10^8^4 =s 
the Amount which was to be found. See thi5 work- 
ed by .Vulgar Arithmetic, in the 22d Chap., of the 

firftEflay. 

Note, We intend to treat nu>re largely of Intereft 

hereafter. > 



CHAP. XI. 



Evolution. 






69.rr^HOUGH it frequently happens, that the 
' X Number whofeRoot we are to extraa,does 
not admit of an int^ral Root, yet the Root may be 
found by Decimals, either exaSiy or approximated, fo 
as to differ from the true Root, lefc than any givca 

Qiiantity. 

In extrafting the Squw-e Root, every Pair of Cy* 
phers that wc annex, or Decimals that are annexed 
to the whole Number, will give one Decimal in the 
Root ; (becaufe it is known from Evolution in com- 
gfion Arithmetic, that there will be as many Fibres 
in the Root, as there are Dots (.) over the given 
Number; and, by the 36th Chap, of the firfl Effay, 
in the Square Root the Dots are over every other Fi- 
gure beginning with, iartd counting from the Unitji 
Place.) And, in extradting the Cube Root, cvCff 
three Cyphers that we place, orwery three Decimals, 
that are annexed to the given Number, will give one 
Decimal Place in the Root, ^r. This will be better 
.. .i^.v:. .iiyuL,Ji2 ■ . : ^ explained 



35» 



EvotvTiOK ^ DecImalsJ 

explained by sl fcvr ExampUsy than by a gteatNum'' 
ber of Rules. 

70. Examples. Lee it be required to extract the 
Square Root of 50, and of 1.1025; and the Cube 
Kootof 1.157625, of 30, and of .010648 ? 

The bareOperadons Mdll be fufficient Explanations. 

) I 0000 
9849 



14141 



): 



510a 
1414I 






959 

i-i57625|i.o5 
I I 

i57R efolvcnd"^ 

300 Triple Square 
30 Triple Quotient 

330 Divifor 
1576.25 New Refolvend 
30000 New Triple Square 
300^ew Triple Quotient 

303.00 New Divifor 

^25^=: 5x5 
1500 = 300 X 5 
30000 ?=L Triple Square 

IT525 

5 



■I ■ 



157625 Ablatitiuin 
o 



I*. 1025 Ci. 05 
1 _^ 

ao5V<'*5 
•'yio2ff 



SO 
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Evolution iy Decimaxs* 

■m 

3000 Refolvend 

2700 Triple Square 
90 Triple Quotient 

2790 Divifor 

1"= I X I 

90 =: Triple Quotient x i 
2700 = Triple Square 

XI 

2791 Ablatitium. 

209000 =2 New Refolvend* 
and in this Manner we 
we may proceed at 
Pleafure. 

^•010648/^0.22 exad. 
.oq8 V 

2648 Refolvend 

1 200 Triple Square 

60 Tr iple Quotient 
1260 Divifor 

4 = 2X2 
120 = 60X 2 

1200= Triple Square 

1324 
X 2 
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2648 



1 
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354 EoiJATiOH if Payments the True WaV* 

C H A P^ XIL 

EojxATioN ^/^ Payments fA<? True WaV. 

7 1 ./Tp\HE Reader may remember, that in Equati* 
X on of Payments^ in the firft Eflay, we en- 
gaged to ^ve a true and new Theorem for folving 
this Ruk^ which we fliall now do in this Place : 
But firft we muft obferve, that, in a juft Solution of 
this Rule^ there muft be anEqtiality of Gain andLofs % 
and it is manifeft, that the Gains pf the Payer muft 
be occafioned by his keeping the Debts after they are 
due*^ ^nd fo muft be tqu^l to the Intereft of fuch 
IMH^t for the Time they are kept in his Hand 
after they are due ; and, on the contrary, his Lofs 
muft be occafioned by paying Ibme. Debts before they 
are due, which Lofs muft be th.e Difcount of thofe 
Debts, for the Time they are piidbefiare due: And 
therefore, when thele Gains and Lofics are equal, 
there cannot, in ftrift Pr<^tfiety of Sjpcech, be faid to- 
be either Gain or Lofs, occafioned in paying the Sum 
all the Debts, at fuch eq^a^d TiW. 

72. To find fuch equated Tim^ fer the Payment 
of two Debts, the Theorem is^ ^ Multiply the Debt 
firft payable by the Rat* rf iMe^ft, and divide the 

Sum 

* The Ihveftigatibn of this The&em is as follows : Let 

a = the Debt firft payable, m sc its Twe when due ; d zz 

the. other Debt, and / = its Time j r = Ae Rate of Intereft, 

or the Intereft of i^ for i Year; s xxi *—«;* = the 

• 1. 48* equated Time before the laft Payment j th^Rl — jf = * the 

Time from die firft Payment. Hence, arxs — jr= ars 

t 64. ^^ arx zz \ the Intereft of a Debt for j ■— -^ Time; and as 

X 1. 186. 1 ; r :: jr : J r jr = the Intereft of i^ for * Time, V \£ in 

X Time would amount to i + r ^v J and fo the prel'ent 

Value of I + r * paid, * Time before due, would be i ^^j 

or, which is the fame, the Difcount upon i + r ;tf Pounds 

II ^iS6.wouIdbe.r ^^ v as i + r ;r : r .v (Diftount) :: d : || -r^ 

= the 



E(iyA^iON of Payments hy Decimals. 355 

Sltm of both DAts by this Prpduft ; and from the 
Quotient fobtraft the Time betwixt the two Pay- 
ments, and take Half of the Remainder, which Half 
^ve call the referved Number. Having proceeded 
thus far, divide the Diftance of Time betwixt the 
two Payments by the Rate of Intereft; and to the 
Quotient add the Square of the referved Number, 
and cxtra^ the Square Root of the Sum \ from which 
Root fubtraft the referved Number, and the Remain- 
der will be the equated Time of Payment, before the ^ 
laft Debt would have been payable. Note^ The Integer 
for the Time is one Year. 

Aa 2 73. 

= the DifcoUnt on d^ iot the Tim^ >, the Time it is to be 

d r X 
paid before it is due; V ars — *^r.»f = * ■■ ■ ; — , and.mul-* *,t. 
^ i-^rx ' /*• 

tiplying Votb Sides by i +r *•, we get ar&^^arx X"TX73J 

:==^ ^ dr x\ but an — arxX ^"^ ^x (by the Operation 4. i. rfi 
in the Margin, is) :=:> an ^^ arx ars — arx ' ^ 

+ ar^sx — ^r» at*, •/ iirs — arx i -j- rx 

and, by adding arx — arz sx + +ar^sx^ar^x^ 

art X* to bothSides of this Equa- — — : • 

tion, w« have ars=iar^^+ ^rs^ ^rx+ar^sx -^art xt „ ,. j^. 

^^^ + ar^^-^ ar^ s x 5 which divided by r gives as =z ^ ar x^ ^ 1. 108. 
+ i& -j- ^x — arsx J but arx* -^ dx-i- ax -^ arsx may be 

cxprefled thus, arx^ + d+ a^^ arsX^f, and v as :=:^ arx* fl 1.23. 

4-'^ + — ar s X Xy and, dividing by a r, we fhall have 

— -zi^^x^-U ■ x^; which may be otherwife ex-**i«lo8« 

or ' ar ^ 



■■^■■■■■■■■■■■^ ■■■■■ 
prefled thus, i = ;i{* 4 l-f ^sX^j (becaufe ^ =•? 



S9 

ar - ' . ar r 



ars 



and — = J ;) now, to have a more fimplc Expreffion, let 

, d -^ a , TT t.. ^ d 4- a ,.. 

2& zz - ■ — J, or i == Half of — sj (this we 

a r ar 

(/all the referved Number, above ;) then, by writing 2 b for 

c "f" a s 

'- ' — J, we have -^ =2 x* -^2 bx ', and, by adding i* tO 

each Side of this Equation, we Ihall have - + i»=tf ly^+ffi. 22. 



356 EciyATiOK ^/Payments ly Decimals. 

73, Example. Let it be required to folve the ^^/W 
in Equation of Payments, in the firft Eflay, by this 
Method ? 

The Operation will ftand thus : The Sum of both 
Debts is 2bo /. 4- 205 /. =a 405 /. •, and the Debt firft 
due 200/. X (by the Rate of Intereft) .05 = 10, and 
405 -5- 10 = 40.5; and40.5 — i (the Time betwixt- 
the twoPayments)=39.5; and39.5-7-2=i9'7i6i?'the 
refcrVed Number. Now (the Diftance of Time be- 
twixt the two Payments^ i -r .05 (the Rate of Inte- 
reft) =20 •, and 19.75 X 19.75 = 390.0625 the 
Square of the referved Number; and 20 + 390.0625 
=r 410.0625, the Square Root of which is 20.55; 
and 20.55 — ^9'IS (^he referved Number) = 0.5 of 
a Year, for the equated Time from the laft Payment ; 
2 Years — .5 of a Year = 1.5 Yeair from the Begin- 
ning, or the equated Time, is in the Middle of the 
Times of the two Payments 5 fo that the Debt firft 
payable, vix, 200 /, will not be paid according to this 
Solution until \ a Year after due, and, therefore, the 
Payer, by keeping it half a Year longer in his Hands, 
gains 4 a Year's Intereft of ^00/. =5/; and) by pay* 
ing the fecond Payment 205/, 4 a Year before due, he 
lofcs the Difcount of 205/. for a half Year = 5/. 
and, hence, his Gains would be equal to his Lofs, and* 
therefore, this Solution is true-, and, confequently, that 
given in Vulgar Arithmetic, and all others differing 
from this, are falfe, as is there hinted. 

CHAP. 

♦ 

2 ix + i* ; but x+'h X T+l = a* + 2 A ;v -j- *S fee 

Vs 

f I, 4;2.the Margin; v - + A2 = ** + *5 jf + A 

ind, by fubtrafting b fr6m each Side of - i .j 

this Equation, we hare the required ** + * * 

^- +^^+^ 

Theorem - + ^* : -^b^x. {^E.L x^ + 2 xb 4- h* 

. and ^ E. D.) theHalf of "^ ^s. ^ being = 
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CHAP. Xlli. 



Rebate e^r Discount. 

74»'T^O find the prefent Worth, or Money that, 
X being paid in Hand* would fatisfy the Debt, 
this is the Rule ♦ : Divide the given Debt, by the 
Produft of the Rate into the Time, plus i. 

Note J By the Rate, we mean the Intereft of i /. for 
I Year; and the Integer pf the Time is i Year. 

yg. Example. What ready Money will pay off 
a Debt of 210/. 10 s. due at the End of 2 Vears, 
Rebate being made at the Rate of 5 1 per Cent, per 
Annum ? 

Solution. Here the Rate is .05, which, multiplied 
by 2 the Time, gives . i for the Produd •, and . i + 
I = I.I for aDivifor : Now the Debt 210.5/. -*- i,i 
^ 191.363/, =191/. 7 J. 3 i. ^ == the prefent Worth, 
or Moijey, which, being Jinmediately paid, will fatisfy 
the Debt. And, if the Difcount be required, then 
210/. loj. ^— J91/. ys. ^d ^z^i^l. 2s. 8ii4=5 
the Difcount. See this worked by cpmmon Arith*.' 
metic, jirt 351. of the firft Eflay. 

y6. Hence it appears, that Decimals are of great 
Service, even in common Bufinefs ; though, for the 
moft P^rt, ^efiions in common Bufinefs, as in Buy- 
ing and Selling, are more readily \jrorked by commoa 
Arithmetic ; and no Rules can. be la^d down to direft, 

Afii 3 when 

* Let p the prefent Worth, which may H confidered as a 
Principal put out to Intereft ; r = the Rate, t = the Time ; 
d = the Debt, which may be confidered as the Amount, 
Then />r/= the Intereft of ^, and v prt +/==rfi and^ divide 

ipgl)yrr+j,wc bavc^ = *^:jrqr7- ^,,^2^ 



^^i Rebate ctDiscooht. 

■when it is bcft to ufe the common Methods, and when 
Decimals i for it requires much Praftice to make a 
proper Choice ; but the chief Value of Decimals is 
not in its Application to common Arithmetic, but to 
Menfuration, and other Geometrical Purpofes, ^c. 
of which, in the proper Places. — -We (hall now put 
an End to this Effay, believing, that, if the Reader 
underftands what has been here (kid, he cannot be a^ 
s Lofs to apply it to' any other Part of Arithmetic j 
and in our Opinion thofc Authors who fpin out their 
"Works to a great Length, by a Detail of Things, 
do not only mifpend their own Time, but alfo that 
of their Readers. 



A N 



f 359 3 



IP"^"^"""^""""""**"— ■-■-■*ki""-^iWii— ii^""*^"-»^»W^P»^ii**»««w»**ii*iii«WW*»-*"— «S-"i*— -—•"••^^ 



A N 



APPENDIX; 



CONTA INING 



Some Miscellaneous Questions. 



FOR the Learner's further Exercife, we have 
thought proper to ^dd the following ^jfefiions^ 
promifcuoufly propofed. 

^uejiion i . Three Men, 4i i?> and C, enter into Part-, 
nerfliip ; /^puts in 24^^, B puts in 32^^, but what 
C puts in is forgot ; however, it is remembered that 
the whole Gain was 1 2 >^, of which C had for his 
Share ^£^\ whence, C*s Stock in Trade and the Gain 
of A and B may be eafily found : Required the 
Method of Solution ? 

Soluticn. Firft, j 2 ^^ — 5 / 5= 7 ^ =; the Sum of the 
Gains of A and 5; and 24^^ +'32^^ =: 56 j^ =: the 
Sum of the Stocks of A and B \ hence this Stating, 
as A and ^'s Gain jl : yf and Fs Stock 56£ 11 Cs 
Gain 5/ : Cs Stock 40^^. Again, ^^is the Sum of 4 
and5'sStocks56j^; the Sum of their Gains y£ II A's 
Stock 24;^ : his Gain 3^ ; and i; jB*s Stock 32^ : 
B's Gain 4^^ ; or jB's Gain may be otherwifc found, 
being = 7/ — 3/=4/- 

^ejlion 2. Suppofe two Men trade in Company; 
whole Names are John and William \ and that John 
put in 12/. Sterling, and jyilliam 192 French Livrcg j 

A a 4 they 
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they gained 10/ ; of -which John had for his Share 6/r 
^4fre the Rate of Exchange at that Time per Jl^ivre ? 
Solution. The whole Gain 10/. — John's Share 6L 
x= 4/. =s /^iV/ww's Share i hence as 7(?to's Share of the 
Gain 6/: John's Stock 12 1 11 miliam's Gain 4/: 
Willi(m\s Stock 8^ -, hence 192 ir^^it Livrcs = 8 ^ 
Sterling; •.*, as 1.92 Livres : (8^^ or) 1920 Pence :: 
I Livrc : i o Pence •, that is, the Rate of Exchange 
|s I o^/ Sterling ^^Livfc, or, which is the faipe Thing, 
^odper I Crown of 3 Livres. 

^ueftion 3 . Suppofe 3 Men trade together, and that 
>f and j8 put into the common Stock 56/^5 jBandC 
72;C> ^^d yf and C64; and gained in all 12^^: It 
is required to find their rpfpective Stocks and Gaifis ? 
Solution. •Th^ Sum of 56/, 72/, 64^ = 192^ 
ss twice the whole Stock, becaufe each Partner's 
Stock is twice included in this Sum ; confequcntly 
J92 )^ -r 2 :=: 96^ *= the whole Stock ; and the whofc 
Stock 96;^ — s^l (the Sum of A and B's Stocks) 
;^ 40,^ = Cs Stock •, and ^6{^ -— 64 £ (the Sum of 
A and Cs Stocks) = 32 £ = fi's Stock-, alfo, the 
whole Stock g6£ — 7?^ (the Sum of B and Cs 
Stocks) = 24^ =? ^*s Stock. !]^Iow, their refpecStive 
Stocks bciftg known, each Perfon's Share of the Gain 
will be found, as |n common EellOwfhip, to be 3^, 
4^ and sC refpeftively. 

^ueftion 4. A Merchant infured 200^ on a Ship 
from Virginiay the Rate of Infurance at 5 {.per Cent \ 
but, theVeflel being loft in her Voyage, it is required 
to find what the Infurers muft pay the Merchant, an 
AbaterTient bejng made as cuftomary, in Cafe of a 
Lofs, oi 2 ^per Cent, and alfo what the Merchant 
lofes on the Whole ? 

Solution. Was there no -Abatement to be made, it is 
manifeft the Merchant muft receive fropi the Ii>furer5 
the whole 200;^; but, there is, by Cuftom, an 
Abatement of 2 4 P^^ Cent to be made, that is, 5 1 
pn the 200^ ^ and \' the Merchant will receive of 
the Infureis 200^^ — SL^ ^OSC As to his Lofs, 
%i\t Abatement being 5^, and the Prepiium of In- 
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furance lO;^ for the faid200^, his whole Lois will 

^eftim 5. Admit a Merchant (hipped, on Board a 
Veflel bound to Virginia^ Goods to the Value of 260 £• 
Now the Premium for Infurance being at ^Cper Cent\ 
and, in Cafe of the Goods being loft, the Merchant 
being to allow the Infurer 2 \:per Cent ; he is deftrous 
of knowing what Sum he muft infure for, fo that, in 
Cafe of a total Lofs of the Goods, he may recover 
of the Infurers 200 ^^ (the full Value of the faid 
Goods) free of all Deduftions. 

Solution. The Premium of Inftiranee being s^per 
Cent^ and the Allowance in Cafe of a Lofs 2^ per 
Cent^ the whole Allowance to the Infurers, i^c. is 5^ 
+ 2;^ 4 = 7 iC Hence for every ico;^ the Mer- 
chant will recover, free of all Deduftions, only lOO;^ 
— 7;^4 ?=: 92.5;^ i *.• the ^/^?/?/V» becomes, If, to 
recover 92.5 jf, he muft infure lOO;^, what muft .he 
infure, to receive 200 ;^ •, and confequently the Stating 

willbe,as92.5/: ioo/Il20o/:2i6.2i6;^ r= 216^^ 45 
j^dfere^ the Anfwer whicfh was required. 

^eftion 6. 'When upon the Arrival of a Ship it ap- 
pears by the Invoice, that the Merchant has infured 
more than His real Intereft on Board, it is the Cuftom 
^ of Infurers to return the Premium of what is over 
infured after this Manner : They firft compute (as 
Ihewn in ^ejiion the 5th) what the Merchant ought 
to have infured, in C5rder to have received (in Cafe of 
a Lofs) of the Infurers, free from all Deductions, 
the full Coft of hi3 Good^ per InVoice ; and t;hen 
•what this Sum is lefs than that infured, which is 
faid to be fo much over infured, and, for that 
Reafon, the Premium on this Difference is to be re- 
turned to the Merchant. This being premifed, l^t it 
it be required to find, what muft be returned a Mer- 
chant who had infured 200/, on a Ship from St« 
Chrijlopher^s^ at the Rate of 8/ per Cent ^ it appearing^ 
on the Arrival of the Ship, that the Value bf the 
(Jogds on Board, as per Invoice, wgs only 150^ ? 

Solution. 
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Sokiim. By the Method of Solution fhewn m the 
laft ^ejlion we have, firft, 8>^+ 2-5^ = io.5£ ; 
and 100^— 10.5;^ 3=89.5^; and then, as 89.5^: 
100^ I ; 1 50^ : 1 67* 597 £ =s what he ought to have 

infured, and'." 2oo>C — 1^7-5971 = 32403^^ = 
what he over infured : Now to find the Premium of 
this Sum wc fay, as loo^^: ^li^i^^Oil : 3**°v« • 
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5= -^Tvr^ = 2. 59224j^ =35 2 j^ 1 1 J lod nearly the 
Premium to be returned on the 200^, or its Half =: 
1^ 5 J iidperCenL 

^eftion 7. Admit two Perfons A and B trade in 
Company j that ^put in ^o£ for 6 Months, and 5 
20/, but for what Time is forgot; however, it is 
remembered that each Perfon's Share of the Gain was 
equal, from whence may be found B'% Time ? 

SoIuHm. In Fellowfhip with Time it is (hewn, that 
the Gain of each Partner muft be in Proportion to 
the Produft of the Time and Stock, and -.^as the 
Gains are in this ^^/^« equal, A% Stock, multiplied 
by his Time, muft be equal to 5*s Stock into hisTime, 
••• j5's Stock X his Time = 30 x 6 =; i8o ; and \- 
£'s Time =5 1 80 -r 20 = 9 Months, 

^ftion 8, Having fold 50 Yards of Cloth for 
^3 ^ 4'f» I gained at the Rate of loL per Cent ; from 
hence I would know what the Cloth coft me j>^ Yard? 

Solution. As the Perfon gained lol per Cent ^ he re- 
ceived no/ for what coft him but 100/, •.' the Stat- 
ing is, firft, as uo/: 100 ;; 13/ 45 : 12/= the 
prime Coft of the 50 Yards, and •.• if 50 Yards 112/ 
:: I Yarii: 4s gd 2 qrs. 4 = the prime Coft of 1 Y^, 

Siueftion. 9. A Mancbefter Chapman, going to' a 
Fair, fold Fuftians for iis.^d. the End, wherein was 
gained 15/. per Cent-, and, feeing no other Chapman 
had fo good, raifeth them at the latter End of th$ 
Fair to 1 2 j ; I demand what he gained per Cent, by 
this laft Fair? ^ ^ ^ 

Solution. This ^ejiign is from Mr. Hill's Arith- 
metic, where it is ftated thus. If 11.5J : 15/ :: i2j: 
i 5-^5'^ I' gained by the laft Sale j which is a Wrong 

Stating,'' 
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Scatii)g, the true Sohaitm being thus : The Gain at 
the firft Sale being 15/^ Cetu. for every 100/ ^^tth 
(prime Coll) he received 100/ + 15/1;= 1^5/; \* yf^ 
fajr firft, as 115: 100 ;; iii 6d : los the prime 
Coft of one End ; and then, as each End coft him 
10 J, and he fold them at the fecond Sale for tis each, 
he gained by that Sale 12 s — 10x92^ upon eaeh 
End, or 2s upon tc^j-, '.-we ha^e, as ip: 2 II looh 
tolzs, the Gain^^ Cent, by the laft Sale. Or it may 
be folved by one Stating, arf«. As i is 6d: ii§l.ltt2s: 
1^0/. ;= the Sum of the prime Coft and Gain, oti 
jcx>/ worth at pritneCoft, •.• 120/ — ioo/2;s'20/. a^ 
before. * . 

^ftion to. Bought 5 Dozened Bookd, Vi ^l per 
i3o5Ken I by felling them for ready Money I propoie 
to get 20 /. per Cent ; but, if on Truft, jo /. per Cent, 
pr Atmum more for the Forbearance: Hence, if I 
fell at 6 Months Credit, what muft I have per Dozen ? 

Soktign. Fiiil tool, prime Coft, with %oL per Cent^ 
Profit, amounts to 120/ ; and *.• as 100/: 120/ li 3/: 
3 /. 12 s. the ready Money Price of one Dozen ; 
which may alfo be found thus, fto / being 4 of loo^f, 
the Profit on 3 j^ muft be^ of 3/r=i2J5 and •.• a 
Dozen of Books, fold for ready Money, muft come 
to 3 ;^ i a J. But by the ^ejlion^ when the Per- 
fon fells on Time, he is to have 10 £ per Cent. 
per Annum more on this 3 jf . l« x 5 and '.• we are to 
find what will be the Gain, or Intereft, of 3 /. 1 2 #. 
for 6 Months at the Rate of 10 1. per Cent, per Annum ; 
which is moft compendioufly found by t^ing ^i^ ( 10 / 
being -tV of 100/) and this gives 7 j. id. t qr. -rW 
for I Year, or its Half= 3^, yd. o^s. -^ for 6 
Months ; and the required Anfwer is =s: 3 /. 1 2 /. •{- 
3 J. yd. o qrs. f^ta^ ^l 15s jd.O qrs. ^. 

^eftion 1 1 . A Merchant would exchange 206 / 
Sterling for Dollars or Crowns : He is ofitted Dol- 
lars at 4i 6d which are worth but 4.5 ^d^ or Crowns 
^t 5/ worth but 4.S id. Which of them fhall he 
take to lofc the |eAft» and hpw many will he re-. 
«iY?f 

Solution. 
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Solution. This ^eflkm is from the learned Mr, 
Malcolm's Arithmetic^ and the Method of SohtHiUy 
given by that ingenious Gentleman, is : ^^ Find how 
^' many Dollars at 4J 6d^ and Crowns at 5/, he wouM 
•* get for zoo/; then find the Value of that Number 
♦* of Dollars at 45 g^, and that Number of Crowns 

at4J. %d\ the Comparifon will (hew which is of the 

greateft Value ; and the Value of that which is 
•• the greateft, compared with 200/, fliews what he 
*• lofes'*. But this may he more compendioufly folv- 
cd thus: By taking Dollars at: 45 6d — each, 
which are worth but 4s 3/^ he.lofes 45 6d^^ 4,s $dzsz 
3 i upon each Dollar, -.' fay, as 4 J 3^: ^d II 4s8d: 
3-^ 44 == what he would lofe upon 4,s Sd by taking 
Dollars: Now, by taking Crowns, helofes^ by the 
j^eJiioHj gs — 4s Sd :s24.d upon 4 j 8 i, which is 
a greater iiOfs than that by exchanging for Dollars ; 
•.' he muft receive Dollars, and their Number is 
cafily found by faying. If 4 5 6d: i Dollar : ; 200 / : 
888-5. Dollars. By this laft Method we make but 
two Statings, whereas the firft Method requires four. 

Sluefiion 1 2. * A Father and his Son upon a Time 

Were laden with fome Bottles of French Wine ; 
The Son unto the Father did complain. 

That th* W^eight of them his Arms did forely pain*. 
The Father faid, if one of yours I take. 

My Number double unto yours will make ; 
But, if I one of mine to you do give. 

As many as you have in all I ftill Ihall h^ve ; 
How many Bottles of this Wine 

Had each of them, I pray define ? 

Solution. Suppofe the Son had 3 Bottles, then*fince, 
if the Father had one from the Son, he would have 
double what the Son would then have, that is, 4, it 
is plain according to this Suppofition the Father, had 
3 Bottles '; but, if we take one from the Father and 
give to the Son, the Son will have 4, and the-Father 
but 2, whereas the S^ejiion fays they would then 
have equal ; and confequently the firft Error is = a 
(00, little. Again, fuppofe the Son had 4, then the 

*:' . . Father 

• from the Monthly Sn$erta$nnmts^ for the Year 1711, 
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Father would have 5 ; now, if we take one from thc^ 
Father and give to the Son, the Son will have 5, and 
the Father but 4, and %• the fecond Error = i too' 
litde, • Hence, by double Pofidon, we have 4x2*— 
3 X tzs 8 — 3 =s 5 = the Dividend, and, the Oi- • 
' vifor being 2 — 1=1, the Quotient is alfo =r 5 zsij 
the Number of Bottles the Son had, andconfequently 
the Father had y. 

^efiion 13. Admit there is an Ifland whofe Circum- 
ference is 40 Miles ; and that two Men A and B fet 
out at the fame Time from a certain Place in the Cir- 
cumference, to travel the fame Way round it till 
they meet again ; A travels each Day 10 Miles, B 
12; it is required to find in how many Days they 
will meet, and how many Times each wUl have gone 
round it ? ~ 

Solution.^ With a little Confideration it will be evi- 
dent, that (Gnce the Circumference of the Ifland is 
40 Miles) when B has got 40 Miles a-head of A^ 
or, which is the fame Thing, has 'travelled 40 Miles 
more than A^ that then A and B muft: be both "at one 
Place ; •,*, becaufe B travels 2 Miles each Day more 
than yf, the Stating will be, if 2 jMiles : i Day IS 
40 Miles : 20 Days, the Time of their Meeting; ia 
which Time ^ will have travelled 10x20 = 200 
Miles, and 5 = 1 2 x 20 r= 240 Miles -, confequcntlf 
A will have been round the Ifland 206 -f* 40 2= 5 
Times, and £ = 240 -f'40 = 6 Times, 

^eftion 14. 

* Suppofe a round Ball for to move in the Air, 
In a certain Proportion which I ihall declare 5 

Let the firft Hour be 1 2 Miles, the next to move ten, | 
And fo in Proportion from whence it began, > 

, As 12 is to 10 ; now try, if you can ^ 

Tell the Miles it will move, fuppofe it to be 
Continued in Motion to Eternity ? 

Solution, By the Note to Article 13th of the third 
Eflay, we have this Rule to find the Sum of a Geo- 
metrical Progrelfign decreafing <?i i»/f «//«!». viz. mul- 

tipl/ 

* From iht Monthly Enterialnmejas^ for the Year tjiu 
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tiply the firft or greateft Term by the common Divilbfj 
and divide the Produft by one lefs than the common 
Divifor, the Quotient will be the Sum of the whole 
Progrcflion. Now in this ^cfiioHy the Ratio being as 
12 to I o, the common Divifor is 4-1= 1.2 ; hence, by 
this Rulfi the Sum of the whole Progreffion is =3 
i^.^f-ii- = JL.v^ ^ y± Miles. 

Slueftion 15. At 1 2 the Hour and Minute Hands 
of a Clock are ift Conjunftion ; it is required to find 
the Time of their Oppofition ? 

Solution. The Dial-Plate of a Clock Is divided into 
1 2 equal Parts called Hours ; bf which Parts the 
Minute Hand pafles over il in. one Hour, but in 
the fame Time the Hour Hand only moves over 
I ; •.• the Minute Hand feparates from the Hour 
Hand 1 1 of thefe Parts in one Hour •, but, when the 
Hands are in Oppofition, the MinUte Hand mtifl: be 
6 of , thefe Piarts a- head df the Hour Hand -, hence fay, 
if 1 1 fuch Parts : 60 Minutes 1 1 6 : 3 2 ^V Minutes ; 
hence the Time is 32 -A- Minutes after 12 o'Clock. 
But, if it had been required to find the Time of the 
next Conjuntftion, it would have been, if ii : 60 tl 

^^ - ^$ -TT Minutes 5=: i Hour 5 '^ -A-* 
^ejlton 16. 

* Walking the other Day to take the Air, 
(Bright fhonc the Sun, the Weather very fair) 
At Diftance I a difmal Cloud did fpy. 
Which (as methought) agalnft the Wind did fly. 
While I upon my Watch did look to fee. 
How Time did pafs away ; lo inftantly 

A dreadful Flafh of Lightning pierc*d the Cloud s 
Juft fourteen Seconds after which aloud 
The Thunder roar'd : Now I informed would be, 
How many Feet the Cloud did burft from me ? 
Solution. InJrticle 1 89. of the firftEflay,we have already 
obferved, that Sound moves 1142 Feet in a Second, 
and •.• the Anfwer is = 1 142 x 14 = 15988 Feet. 

S^efticn 17. Being at fo large a Diftance from the 
Dial-Plate of a great Clock, that 1 could not diftin- 

guiih 
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guifti the Figures ; but, as the Hour and Minute 
Hands were very bright and glaring, I could per- 
ceive, that the Minute Hand pointed upwards tb the 
iright Hand^ at the fame Time the Hour Index 
pointed downward to the kft> fo as both were in a - 
right Line, or diametrically oppoiite, and in fuch 
Pofition, as that the Elevation (I gUefled) was fomc 
few Degrees more than fifty above the Horizon : 
!^^ere * the Hour and Minute of the Day ? 

Solutiofi. When a Circle is divided into 360 equal 
Parts, thofc Parts are called Degrees ; hence, front 
12 to 3, or from 9 to 6 o*CIock, fcf^. is ^ of a Cir- 
cle, or 90 Degrees ; and as by 50 Degrees -above 
the Horizon is meant 50 Degrees above 3 o'clock, 
and confequently the Hour Hand is more than 50 
Degrees below 9 o*CIock •, •/, to find the neareftHour 
to the required Time, fay, if 90 Degrt^es : 3 Hours :I 
50 Degrees t i Hour \ ; hence, by the ^uejiion^ it 
wants more than i Hour 4 of 9 o'Clock, •.• the neareft 
Hour to the Time required is 7 o'Clock ; and •.• it 
is evident, that the firfl Time the Hands arc oppo-^ 
fite after 6 o'Clock is the Time required. But we 
haVe fhewn in ^ejlion 1 5th, that from one Conjun&ion 
to another is t Hour 5^-A-; but it is evident that the 
Tim^ from one Oppofition to another is the feme as 
froiri oneConjunftion to another; for in both G?/ir^ the 
Minute Hand muft gain a, whole Round on the Hour 
Hand •, aiid •.! the Time required is 6 Hottr3 -4- % 
Hour 5' ^ = 7 Hours 5' ^V- 

+ ^ejiion 18. 

One Day for Diverfion (or Paftime and Pleafiire) 
An exaft Englijh Mife on the Ground I didmeafurei 
The Place being level, I concluded (in fine) 
That, along on the fame, I Would ftretch out a Line : 
This done, then, kind Reader, my Paftime to crow% 
At ev^i-y Yard a fmall Stone I Wd down : 

'* From the LaSes Diary 1744) which, in that for 17459 
: f From the J4i»/l/y Enterimnments^ for the Year 1711. 
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Now each of thefe Stones, I'd have brought, one by one^ 
To a Balket that ftands one Yard from the firft Stone. 
A Footman came by, and, to gain himfelf Praife, 
He wager'd to take them all up in fix Days. 
When the Time was expir'd,th6 Stones he did county 
And feven hundred fixty-nine was the Amount. 
And now (Sir) left any fhould call him a Drone, 
He would gladly know how many Miles he had gone: 
And alfo how many remain ftill behind^ 
Suppofe that tp take up the reft he'd a Mind ? 

Solution. A Mile being ss 1760 Yards, there were 
1 760 Stones, fo that we have given the Number of 
. Places = 1760, the firft. Number 1 Yard, and com- 
" mon Difference i, to find the total Sum of an Arith- 
metical Progreffion, which, by the Rule of Arithmc- 
tical Progreffion in the firft Eflay, will be found to 
be = 15496^ Yards = 880 4- l^iles j but, fincc the 
Man muft go as much backward as forward, in 
Order to take up all the Stones, he muft go 880 4 x 
2 = 176 1 Miles. But, to find the Number of Miles 
which he did travel, we have given the Number of 
Places = 7.69^ the firft Number 1 Yard, and the 
common Difference i, by which the Sum of the Pro- 
greffion will be found to be = 296065 Yards =: 168 
Miles 385 Yards -, but, as he went as much backward 
as forward, he went in 4U i68 Miles 385 Yards x 2 
= 336 Miles 770 Yards; and \* he has 1761 Miles 
— 336 Miles 770 Yards = 1424 Miles 990 Yards 
more to go, if he would take up the Stones remain* 
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^efiion 19. 
I walked forth to take the Air, 
The Heav*ns and Nature fmiling were ; 
The Morning blufh'd with Phabus'% Ray, 
And every Tree was green and gay •, 

Each rofy Field fwcet Odours fprcad, .„ 
And a delightful Prolped made^ 

Here 

♦ Prom the Monthly EntertainmentSy fd|r the Year 17 il, 
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Htfe Ji'lDcks of ^Sheep fed on the Plains, ■ . • 

AndShepherdsfiing their rural Strains. 

A grave old Shepherd there I ^y*d, 

Clofe by a Cryftal Fountain's. Side; 

Under a Tree the Shepherd fat^ 

And fecm*d well pleafed with his Fate : 

He tun*d his Pipe with wond'rous Art, 

Which pleafant Mufic did impart ; 

Straight uritd him 1 thus did fayj 
.Refolve me one Thing (Sir) I pray t ■ 

What is the Number of the Sheep, 

Which in theife verdant Plains you keep ? 

The Shepherd foon reply 'd to me, . 

ril tell you what their Numbers be : 

One Half, one Fourth, one Fifth of theft* ' 

One Eighth, one Tenth, add, if you pleal'e,. 

One Twentieth, one Fortieth too, 

Thefe being added up by you, 

The total Sum it will agree 

With my own Age» as you will fee, 

Exadtly as Fifteen to Three. . 

What is yoitr Age (good Sir) faid I ? . 

To which the Shej^herd made Reply, ' 

One Half, One Fourth, one Fifth do take. 

One Tdnth, one Twentieth, they will make. 

If added, Fivefcore and. ten more^ 

And no\^ my Age, Sir, I implore. ^ 

Being in a Rage, I flung away, v 

And would no longer with him ftay : 

And yct.niethinks his Age Td know, 

WMch I muft beg of you to Ihow, 

Likcwife' the Number of the Sheep, 

Which this Crabb'd Shepherd there did keep. 

Solutim. The firft Thing to be done is to find the 
Shepherd's Age, which may be found thus : Suppofe 
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thcShephcrd'»Age 20 A»22:2o::iio: lOOYcaf 

~~ 83. the Siiiqphcrd's Age.. 
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• Now, to find the Nwmbcr of She<^ wc ipake, ano- 
ther Suppofidon^ asUi^dej;;* Sttpppfe theNumbei; o'€ 
ilieep r= 40 . . ; .^ 
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theti, fince the Sum of thefe Parts fhoold ht in Pro- 
porlion to the SJiepherd^s Age as 15 to 3, we have aa 
g : 15 ;; 100 : 500 == the Sum which thele Parts 
fbould amount to, whence, as 50 : 40 I J 500? : 40Q 
ss the Number of Sheep which was required. 

Once as I walked, upon the Banks of'Rye^ 
To fee the purling Stream's glide gently by. 
And hear the pretty Birds to chirp and fing, 
Making the Groves with Melody ta ring •,. . 
I in the Meads *three beauteous Nymjphs didlpyt '* 
That for their Pleafure came as wefl as 1 j 
And""unto me ,their Steps they did diredt. 
Saluting me with moll benign Refpeft ^ 
Saymg, ^-Well rAet, we've Bufinetft tp ifnpettt, . 
f Which wc cannot deciJe without yeUt Ajt, 

• Our Grannum's dead, and left a Legacy 

• Which IS to be divided 'mongft us three. 

• In Pounds it is two hundred twenty- nine ; ' 

• Alfo a good Mark, beiiJgjSterling Coin : ' 
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Then fpake the eldeft of the lovely Three* 

* ril tdJ vou how it ftiuft divided be ; ' 

* Likewile our Names I unto you will tell; 
» Mine is Mdl^ the others Anne and iVi?// j 

* As oft as I five and five Ninths do take, 

* Anne takes four and three Sevenths her Fart to makes 

* As oft as Anne four and one Ninth does tell, 

* Three and two Thirds muft be took up by Nelh 

Sdutkn. In Order to avoid the Trouble of Vulgar 
FradionS', vrt ftiali foive this by Decimals firft, then 
229/. 13i.4i.zz: 229.666666 i 5 l = S'S55555y4r 
224.428571 i and 4-^ = 4.111* XI i hence, to find 
the Sum which Nell muft take as often as Awte takes 4 
^, we have this Stating, as 4;. 1 1 1 1 1 1 : 3 4 • • 4-42857 1 
: 3.949808 =s what Nell muft take as often ai A/m 
takes 44* 

Hence as often as ]\doil takes 5>5SS5S5 
Anne t^kts 4.428571 

And Nell muft take - 3.949808 

* .* ' , ■ ^ 

.-' 13-933934 



' And now, to find each Pe» fon's Share of the Whole^ 
we ftate as in Feliowlhip: 

A r 5 -I- : 9 1. 5 69 6Ri=: Mo/A Share 

^^^■^lllili ■ 44-: 72.99406 1 =.'i«»?'sv:hare 
229.666666.. ^.^4p8o8 . ^^. ,02890=iW//'s Share 

Wheace this ^^^^^^ ^^^^^ ^' "• ^^1 ^"K"^"" 
Wheacc this j^„^,^ . -, y^ ig lo^ )■ the 

Anfwer: ^j^^^^^ . . .^ ^^. .^ ^^rJ Troth.' 

Proof 229 13 4 
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yif End (?/ /i^^ Essays rn F»/jfi2r and Vewndt 

Arithmetic. 

B.b a Though 
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though the Par cf Exchange^ in Ch^p.XXlX. oftbe\^s 
Efay^ was given en the Authority of the tnojl noted 
Authors ; ytt the great Difference between the Par £mi 
Courfe of Exchange^ in, feme Places^ made the Ju*- 
thcr doubt the truth of their Determinations \ and 
thct Miftrt^ has ofcaficii^ Ms mmkijfg the following 
Remarks^ 

1. On Pra7ice. 

fiy converfmg with fonrje Frenchmen^ it appears 

they have no fuch Coin as a fve Livre Piece \ but 

their Jix Livre Piece is of the fame Weight as the 

five Livre Piece in Sir Ifadc Nezvton*s Tabic ;. whcna 

it fbllows, that the 5 Livre Piece is now raifed to^i? 

f Livres ; hence the 3 Livre Piece^ on which they4x* 

change, muft be ;a: .^ ° ;^ -? -- zx 30.2 Pence nearly. 

II. Ciltafy: 

By Sir Ifaac*& Table, the Ducat of Florence and 
Leghorn^ or Piece of ^ Livres, is 64.62 i. Hence the 
Dollar or 6 Livres muft be 5^.3 Peace nearly: And, 
fey the fame Table, the Croilat of Gr^j?^, orPieCaof 
7 4- Livres, is 78.74^1 confequently the DoHar of 5 
Livres = 52.5^. nearly. 

III. Of Portugal. 

The t)oppia Mccda^ or Piece df 4 Mill 8co Recs 
^i.^. 4800 Rees, or as we call it Moidore) is by the 
aliovefaid TahJe 261. loi. 4: Whence the Mili-Rce, 
or J OQO R&es, is = 5 .r. 7 ^. nearly. 

""\ IV. Of Spain. • ' 

By the Tame-Table, the Nezv'SrdUe Piece of Eight 

ix%' . U i^ ^^ 41 ^ ^^* Hence appeiV'S what little Ca:e has bet-n 

* * tak"cnTj>y Writers to ad juft the P^r of Exchange. We 

wifti we.had proper £W^ to proceed further on .this 

Head. 

THE 
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THE 

I N D E X/ 

Ncie^ In this Article, all the Articles, unlefs dif- * 
tinguilhcd thus (2), are in the firft Eflaj. 

A. Alt. 

"yi^^ BSTRACT Numbers, wliat isg 

XljL^- ,Ai>i^iTio&L, what , ,20 

of AbjQtraft Naambers 27 

of Algebra ^ • 32 

Proof of by Nines 85 

Demonftrated 139 

of Applicate Numbers ^5(> 

^^ Ride for •, * i^^ 
TEra's, Account of .153 and 158 

Agio, ^hat 379 

Alc^braical Notation ' 13 

Alg E B RA IS Ts.5 Reafon of their Method of 7 g. 

exjjreffing Divlfion S . > 

At IQUOT Part, what joy, 

AlCiqation, what ' 400 

Medial, what .4ai 

Alternate, what 405 

Partial, what 412 

Total, what 416 

Analogy, what 184 

Apothecaries Weight 143 

Applicate Numbe«s, what ' 139 

jnRiTHMETiCALProgreflion, what 425 

Ratio, what 426 
Progreffion, tp find the great- 7 
eft Term m 3' 4^7 
Arithmetical Progreffion, to find the Sum i 

of all the Terms J ^29 

B b 3 Arith- 



I N D E X, 

Art. 

Arithmetician, furprizing one " iz^ 

ARiTHMFTTf, what ' ' ^' ■ • ' .. : y 

A^sAVixG, !• ''V y-rformeJ 141 

Average, ." '.:u 294., 

AVERDUPOIS VV. • rj.?- ^ I^^ 

Axiom i. Equal rhin|;^s being addec) f^ eqti^ ) 

» Tbiiigs, the Sums; wil' be tqual . .3 

t* Such Quantities as are equal ro one -j 

and .fhe famcy of 'equil l'|iing$, > / 23 

are fqu^l to each other _, ' ^ 

3. All the Parts, taken together, arei 

equal to the Whdle 3 ^ 

"4. Equal Things, taken from, equal •> 
Things, will leave equal'Remain- L 36 
ders . •* \ 

5- Eq^^^al Things being divided by] 
X equal Things^ the Qyotients will V toS 
be equal '' J 

b: * 

J^ART^K, what .359 

Firft Sort, what ^60 

Second Sort, what - -•• ^64 

Some Authors go a round-abputWay in 3 66 
Some Authors give falfe Solutions in 367 
BjLLs, Concerning Ufance and Days of Grace 352 
ONES, T^eper's ' . ' §3 

ROKERAGE, what ctgs 

Calendar, reform^ 148 

Caract, what ' * 141 

Chap.act£rs —8 

r 13 
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explained' . s 59 

L 186 

CIRCULATE, what (2) 79 

Gloff or Clough, what 277 

CLocj;.,Queftions concerning, ' 

See Qiidlions i^; 17, in the Appendix. 

Cloth, 



I N D^ X.' 

■I " " 

C^oTHi how metTv^cd v 

OiEFFfCJENTS* what 

Coins Foreign - . ; 

-^ Names of ; 

Synonymcs 
,^ Skibdivifions of ,- 
Multiples of 
Co^M MISSION, what > - •' 
CoMMqH piffercnce, what 

,' Meafure, fo find, the greate^ 
CoNCRZTE, confidejc Nufnbers-in, wh^t 
Cube Number, wl)a.c 
Rooit« what 
hpw to extraft n • ' 
- Ai¥>^cr Method 
^ y iefiilv T'heorem in ' 
^ ; To make a Table of j]_' ... ^ 

, r A Table of Cubes 

^ t, - ■ 

, J Lemma concerning ' -.;, 

r : . Uidful Corollaries . • , - 

; ^ Why theDivifor in the JDividend^does 
^ «5 . >not always give the true f igyre 
r : : fUfeful Corollary 't. .\ ..:. 

I,- I Demonftrated ; : . y\ 

. . -r Proof of 

,♦ *. * * 

,,T Tables further Ufe of 
Cypher, its Ufe f ' ' 

Da^s of Grace, what 
Decimals, Notation of 
\ I Additi(>n*of 

/^-. Subtradion. of 

/Multiplication of 
Contra6tion3 in 
Another Method 

• , l)ivifion of 

Contraftions in 
Redudion of 

• { , To Had the Value of 

:'. . B b 4 
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ZS'^ 


(2) 


- I 


(2) 


8 


(2) 


10 


., (2) 


12 


(2) 


•15- 


(2) 


21 


(2) 


24 


(2) 


•3» 


(2) 


34- 


(2) 


41 
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£AUS, 



IN D E X.' 

' . • Art. ^ 

Decimai^s, to find their Value by Tables (2) 4ft ' 

Of a /. to value per Memory ' ( 2) 50 

To put Money into, \ rf%\ 

without Pen or Tables J ^^^ 54 ,-. 

Applied to the Rule of Three <2) 5S i 

To Fellowfliip (2),. 61,.- 

Tolntcreft (l)- ^4<^ * 

To Compound In;ereft (2) 67 ' 

To Evolution (2) 64- 

To Equation of Payments <2) 71 

To Rebate or "DiftxHint (2) 74'^ 

Notation of Circulates (2) 77 

' • ■" Certain, what (2)' 85 

' Uncertain, what ^ (2) ^s. 

Theorems concerning {^)\ '^ to 102 

Dewominator, what ^ ^ ^ 536 

Dividend, what . ' " ' " ^^3 

Div^iDUAL, what V . -^ no 

DiscouNTj'Ruleof '- • 1(30 ^t^ 

L . . * 74 

Division, What 102 

' Rulesfork .. ... ;{;t2 

' Contractions, ^c. in - 116 

Realbn of 1 15 

Scratch * ^ '* '^ I2i 

Lo v/e's Method 122' 

Proof of * 123 

Algebraical 1 27 

. Theorems in 136 

Of Applicate Numbers 165 

Other Definitions of 166 

Abfurdityof.fomc Authors- in 165 

Division of Applicate Numbers * 182 : 

May be expreffed Fraftionally 548 ^ 

of Fradions 607*^- 

Divisor, what 104 

Double Rule of Ti^ree - ' 323 

Dry Meafine, Account of ' 147 

DtJTiES, 



,..T •^- ^V 

I N D E ;X.= 

uttts, wbat ^ 296 

'"^ on Tobacco ■ \. '■ '— ^oS 

Essaying, fee Affaying. 

EojJATibN, what . . ^ 92" 

EciUATiON of PaymMts 355 

Common Kule in' ' ' , 356 

Moft Authors wrohgin 358 
True Wa:v '' V ' (2) 71 

Evolution, what 'V 455 

of Fra6Hons 62+ 
by Decimals "" • . (2) 64 

Exchange 337 

o( French MoncY '. 375 

with Italy ^{S 

Portugal ' - Zli 

' .: 5/tf/» 378" 

' with Holland^ Flandersy and Cermanj ' 3 79 ' 

/To find the Number of one Species ) i^ o^ ' 
*z:a given Number df anotherSpecies J ^ 

;^ _ To find the Rate of, 1 ' ^ ;;g^' ^ 

^ ,. betwixt two Places . 3 , 3 4 

^* * Compendious Rule in 385 

* -^ Contra<5fions in . •^'^' 386 

May be applied to Weights 1 ^.^^ . 

and Meafure^ . :, \ — ^ 
of Lofs and Gain, and Allowance 

to Fadlors, in , 387 

/; ; Ufeful Hints in 388 

^ * Arbitration of 393 

Factorage, what -- ^ 293 - 

Falling BoDiES,a Queftion concerning 2 04 

False, Rule of, wljac . . ■ 502 

FELLOWSHIP, Rule of 310 

Simple, what 311 

Compound, what '3*7 

by Decimals (2) 61 

^ Spc 
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I 1^-D E X. 

« ..«. - - 

.. ^ Art. 
Sefe alfo MifccIIancous Qucftions in the Afj^dac- 

Figures, their Value ^.. 9 

Five Numbers, Rule of • 323 

•Ufeful Hint in - iZ4- 

A general Rule m *. 326 

Fractions, what '^\ ' 53^ 

When lefs than the. I^x^Jjer . , . 537 

When cqu^ to s^ia. 

Whcpgreater ibid. 

. JPfoper, what ' . , ' . 53S 

lefs than Unity a viilgarferror 559 

Improper, what 540 

, N Compound, what 541 

^ ' When = another 557 

Rcduftion Qf , . • , 559 

Valuation of .' 585 

Addition of - 588 

Subtra6lion of . 5^4 . 

MukiplicatioR of * 599 

Divifion of . > 607 

1 ; applied to the Rule of Three 618 

to Involution 622 

toEvol|itioa 624 

to Pofitiot> . 627 

; . Reciprocal of, what j ^6bS 

Gbometjucal Progreflion A'i^ 

Ratio ift, what ibiJ. 

to find any *Term in 433 

' to find th^ Sum of all the Terms 441 

- to find the Sum- of a decreafmg 

one of an . infinite Number of 
• ^ Terms, fee Queftion 14. in the ' 

. . . Appendix. - ' ^ 

Gold, Finenefs of, how found , . 141 

Golden Rule , -ji^ 

Ufeful Hints'in 189 

' UfefiilXemma in 185 

... ' \ Ufeful Theorem in. j 186 

Golden 



I -N D E.X, 

Golden Rule Queftiorts vhen in 

Cautions in 

Compendiums in 

Oross, what' - 
.. ^ • 

H. 

Heat, how compared 
H A R mOn I c a l Proportion 

■ ■ • * , 

I. 
Index Rod, what 

iNDicESy in Gep. Progreflion 

INDIRECT Proportion 

Insurance, what 

See Mifcellaneous Quellions in the Appendix. 

INTEREST Simple | (2.) 

Compound I (2) 

Compound reafonable, thpugh 1 
not allowed by Law , 3 

Integer, what 

IjJvoLUTioN, what 

of Algebra - 

Lemma, what 
Liquid Meafure 
Long Meafure ' : 

Loss and Gain 

. with Time ' 

See Mifcellaneous Queftions" in the Appendix. 

M. \ ■ ' 

Mathematics,, what 
Medicines, Compounding of 
MinoraWd, what 
Mixed Number, what 
Money, Account of 
Multiplicand what 
Multiplication, what 

of Abftraft Numbers 



ArL 
21Q 

'204- 
217 
278 

215 

443 

^4 

433 
207^ 

333 
64. 

340 
67 

34^ 

53^1 

444 

454 

185' 
146 

368 
37^ 
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422 

37 

542 

58 
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r N D E X. 

MuLTiPtiCATiON, of Algebra 95 

Contractions in 67 

by Neper's Rods. 62. 

Proof of ■ S5 

That*? 4- 3, =:^ 4..a — 93 

, . Sever^otherufefuiTheorems 

of Applicatc Numbers 162 

of App. by App. abfurd 1 64 

•^ of Applicatc Numbers 182 

« . . of' Decimals, fee Decimals. 

. Min.TiPLE, what 

MuiTiPLiER, what 

We AT, what ' 5j 

KiPER's Bones or Rods ^1° 

NewStue, Account of ,/J 

Notation pr Numeration, what g 

' Univerfel or Algebraical ,3 

- of Decimals, iee Decimals 

NiTMBER, what 

NuMERATOtt^ what ' 5 206 

p. ^ ^^^ 

P**, what ' . . 

Partial Dividend 374- 

PoMTiON, Rule of, what ' "^ 

Single, what *2 

Single, how folved ^ol 

Double, what coJ 

Double, how folved Joq 

, Another Method of fol ving c 1 6 

What kind of Quellions can be T 

folved by ' > S^7 

ByFraftions 527 

What C2[ueftions cannot be folved by 51 S 

Some Queftions maybe transform- ? 

. cd and then folved j 5^9 
PosTtrtATj, what 

Practice, "what 

217 

Prac- 
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Art. 

fnACTicE, when the P«ce of one is an all- 1 ^ 

quot Par^ of a ShilUtig J ^ "• , 

wheii the Ptice of one is Pence,! 

' ^ but not an aliquot Part of aV 221 

' Shilling. ' J 

'' When Pence and Farthings 224 

Shillings and an aliquot Part of a£ 227 

BuTrCH£R*s Method of computing ^26 

]vJot* ^n aliquot Part of a^ 230 

Eveo Number of Shillings 233 

Pence by aliquot Part of 2 Shillings 235 

Realbn of the Rules 236'^ 

When the No. of Things arc few 237 

When the Ouantity is a Fraftion 240 

To find the Value of 1 2 Thirds 243 

Value of 1 2 to find one 245 

To find the Value of 1 1 2 Things 248 

By 112 to find one 251 

To find the Value of ico Things 254 

By TOO to find i - 25J 

To find the Value of 1000 Things 26a 

By 1000 to find one 262. 
To find 144 Things 264 

By 144 to find one 267 

Two other ufeful Cafes | ^^ 

I 27.1 

PriMage, what • 298 

Prime Numbers, what 526 

Present Worth 344 

See alfo Rebate in Decimals. 

Product, what ,54 

Progression, fee Arithmetical and GeO" 

metrical Progreflions. . 

Proportion^ four Numbers in,, what. 1P4 

See alfo Golden Rule, and Re- 

' ciprocal Proportion, 

Pl^pPORTIONALITY, AVhat I84 

PWer, what 446 

Powers, antient Terms for -453' 

Quan- 






r N D E x: 

QuAKTiTY, what '4 

Affirmative and negative ^4 

QUOTIENT, what 105 

Ratio, what 185- 

In Geometrical Progreffion . 431 

Antient Method of exprefling 206 

Arithmetical^ what 426 

Rebate, or Difcount J/ \ ^^^ 

. .1(2) 74 

Reciprocal Proportion, Rule of 207 

what 208 

Ufeful Theorems in ; ^09 

When a Queftion is in, 210 

Caution in 215 

Rectangle,- what 54. 

Reduction, what .169 

Defcending 170 

Afcending ' ^74 

Afccnding and defcending 176 

into an equal Number of) « 

- other Species 3 

Afcending and defcending 1 « 

what I 

Of Fra^ions, -fee Fraftions. ^ 
Of Decimals, fee Decimals* 

Remainder, in vSubtraftion 37 

In Divifion, what 106 

Repetend, what ('^) 79 

Rods, Neper's 63 

!kooT, what 445 

Of higher Powers J Hint concerning 501 

Rule of dire6t Proportion^ or Rule of Three 
direft, fee Golden Rule. 

Rule of Three reverfe, or inverfe, fee 
Reciprocal Proportion. 

Rule of Three inFradions 618 

3- . - / - 

Shares, how to divide .5^^ 

-^ . .1 -V ' ' . t n - Nf ^ ^< V V Silver^ 



i 



4^5 
475 



•T N E t. 

Art.'' 

Silver, Finenefs^ howcomputed^ 142 

Sound, Velocity of 189 

.Standards for Tare, what ^ > 281 

StatIngs, with if pre&xedy.to^JO be read 205 

^^ERLiNG Money, what .. ..375 

TStowace, what, 299 

Square Numbet, v/im 446 

Square Root 457 

Theorem in 463 

To make a Table 46. 

Ufcful Lemma in 

Ufeful Remark in- ' 

Demonftrated . ^ , 47S 

Proof of ;/ , 4JL7 

\ See alio Fradi9i>l> find XtecUnals. 

;fiuBDUCEND, wliat 37 

SU;BMULTIPLE, what ' - \ ^ IO7 

Subtraction of abftraft Numbers 39 

Of Algebra^ 46 

^ -^ Demonllrated : .! 13^ 

. ", * Of applicate Numbers . 15* 

Rule for ^ 161 

Surd Number, what 458 

SuTTLE, what 279 

Ti • 

• * • • ' 

Table, Nurtieratidti ri 

^^^^ Addition. and Subciaftion ^ 25 

Mdiiplication ... .' 57 

Money 141 

Weights 142 

Meafures 144 and fubfequent Time 148 

Of Quantities 149 

' Of Money, Weights, and Meafures 181 

Praftice 217 

For Tare 283 

Of Foreign Coins 395 

Of their Names 396 

Of Synonymes of Coins 397 

Of their Subdivifioiis 398 

Of their Multiples 309 

Table, 



